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Nothing ever becomes real till it is experienced.  
— John Keats 
The customer experience challenge 
Firms increasingly recognize that delivering a satisfying customer experience 
is a marketing priority (Lemon and Verhoef 2016). A 2015 survey by The 
Economist reveals that investing in customer experience management re-
sides atop of executives’ strategic agendas. However, in practice, firms are 
discovering that ‘wowing’ customers at online and offline touch points 
across the customer journey is a daunting task. According to market reports 
by Accenture (2016) and the Temkin Group (2017), only a minority of firms 
believes they are able to provide a compelling experience to their custom-
ers. Furthermore, in a recent survey more than half of US and UK consumers 
(54% respectively) indicated that they were dissatisfied with their most recent 
interactions with a firm (Temkin Group 2017). A main reason for this disap-
pointing performance is that firms are unable to keep up with customers’ 
evolving expectations (KPMG Nunwood 2017). Today’s customers expect to 
interact with firms and their offerings as well as other customers through digi-
tal technologies, social media, and mobile or wearable devices (Verhoef et 
al. 2017); they also expect a seamless omnichannel experience across the 
traditionally drawn boundaries between the online and offline channel 
(Brynjolfsson et al. 2013). Accordingly, there is a pressing need for firms to 
provide experiences that add value and facilitate decision making through-
out customers’ omnichannel journeys. This need is exacerbated as firms face 
a growing number of challenges such as decreasing online conversion 
(McDowell et al. 2016), rising product return rates (Homburg et al. 2017), 
eroding trust in product reviews (Deloitte 2016), and a loss of customers due 
to webrooming or showrooming behavior (Wolny and Charoensukai 2014). 
Enhancing the customer experience with augmented reality 
To address these challenges and enhance their customers’ experiences, 
many firms are deploying augmented reality (AR) as a customer-facing 
technology (e.g., L’Oreal, Sephora, De Beers, Burberry, Gap, Uniqlo, Nike, 
Mister Spex, IKEA, Akzo Nobel, Lowe’s, John Lewis, Carrefour, Tesco, 
Walgreens, Coca-Cola, Hyundai, Volvo, Mini, Nintendo, Best Buy, Lego, Dis-
ney, West Pac, Best Western, The Smithsonian National Museum, London 
Gatwick Airport, Time Magazine, Facebook, Snapchat, and Yelp). AR em-
beds digital content (e.g., product or service images, animations, infor-
mation, or instructions) into the customer’s physical environment, interactive-
ly and in real-time (Azuma et al. 2001). This results in a seamless blend of digi-
tal and physical experience, and promises to improve customers’ abilities to 
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interact with—and make purchase decisions about—firm offerings. For in-
stance, with IKEA’s AR application customers can use their smartphone cam-
era to virtually place furniture items into their home and decide on the best 
interior design. In AR virtual mirrors, customers can try on L’Oreal makeup, Ray 
Ban sunglasses, or De Beers jewelry without leaving the comfort of their 
homes. When browsing through Walgreens, customers can use AR-based 
navigation to find their preferred products. Social AR applications, such as 
Akzo Nobel’s ‘Visualizer’ empower customers to share an experience (e.g., 
redesigning a living room) and co-create AR content to jointly reach a pur-
chase decision. These applications illustrate that AR not only blurs the bound-
aries between digital and physical experience, but may also seamlessly con-
nect online and offline customer experiences. For instance, letting online cus-
tomers virtually ‘try before they buy’ can simulate the experience of physical-
ly inspecting a product in-store (Hilken et al. 2017). In recognition of this value 
potential, leading academics and practitioners increasingly herald the posi-
tive disruptive impact AR has on the customer experience. According to Mi-
chael Porter “[…] every organization needs an augmented reality strategy” 
(Porter and Heppelmann 2017) and Apple CEO Tim Cook believes that “AR is 
going to change everything” (Next Reality 2017). Indeed, current forecasts 
predict AR-generated revenues of up to $90 billion by 2023 (Digi-Capital 
2018), as AR firmly establishes itself as firms’ frontline technology of choice. 
Managerial challenges and current research gaps 
However, despite these developments, a recent market report shows that a 
majority of customers remains skeptical whether firms are making the most of 
AR’s potential (DigitalBridge 2017). Initial technology failures (e.g., Google 
Glass), application hypes (e.g., Pokémon Go) and a prevailing focus on 
gimmickry over utility (e.g., funny AR-based camera effects), combined with 
customer concerns about privacy (Dacko 2016) and a lack of sociability in 
AR (Javornik 2016a), present a clear risk that firms are investing into a tech-
nology that customers will not value. Hence, there is a managerial need for 
a more in-depth understanding of the value creation processes that underlie 
AR-enabled experiences. Current research, however, offers little guidance. 
Most studies are focused on modeling technology acceptance (e.g., Rese 
et al. 2016) or explicating AR in light of well-known media characteristics 
such as interactivity or vividness (e.g., Yim et al. 2017), which cannot ade-
quately account for the unique impact AR has on customer perception and 
interaction with a digitally enhanced reality. In a similar vein, conceptualiza-
tions of the psychological mechanisms underlying AR experiences are cur-
rently limited to customers’ general feelings of immersion (Yim et al. 2017) or 
flow (Javornik 2016b), rather than AR-specific variables that describe how cus-
tomers may accept digital content as part of their reality. With regard to mar-
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keting-relevant outcomes of AR use, initial work emphasizes AR’s experiential 
value (Poushneh and Vasquez-Parraga 2017); yet there is a relative paucity of 
knowledge about how AR may improve the moment of truth in a customer 
journey. That is, the influence of AR on customers’ purchase decisions and re-
flections thereof has to date not been empirically assessed. Furthermore, given 
the well-acknowledged heterogeneity in customer valuations of emerging 
technologies (e.g., Kleijnen et al. 2007), research has yet to identify relevant 
customer- and context-related boundary conditions that may inhibit or pro-
mote the value-in-use of AR applications. Finally, as more and more social AR 
applications emerge, research is needed on optimal configurations of AR (e.g., 
in terms of sharing formats and communication modalities; Javornik 2016a) that 
facilitate shared decision making amongst customers. In sum, a comprehen-
sive, theory-driven, and customer-centric investigation of AR and its impact on 
customer experience and decision making is currently lacking. In this disserta-
tion, I address this research gap by grounding AR-enabled customer experi-
ences in emerging theorizing of situated cognition.  
A situated cognition perspective on AR-enabled experiences 
Across a variety of academic disciplines, including social psychology (Semin 
and Smith 2013), cognitive science (Barnier et al. 2008), education (Bujak et 
al. 2013), and marketing (Krishna and Schwarz 2014), there is a growing con-
sensus that people’s thought processes do not take place as an abstract 
activity in the mind, but are context-sensitive, body-based, and emerge from 
a person’s interactions with their physical and social environment. This stream 
of theorizing, summarized in the situated cognition framework, posits three 
fundamental principles of embedding, embodiment, and extension that ex-
plain how people naturally process information, form opinions, and make 
decisions (Robbins and Aydede 2009). In a customer context, these three 
principles imply that experiences are most authentic when customers can 
evaluate products and services in a personally relevant context (i.e., embed 
experiences), physically interact with products and services (i.e., embody 
experiences), and share product or service experiences with other customers 
(i.e., extend experiences). Because AR seamlessly embeds digital content into 
reality, simulates physical interaction with digital objects, and allows custom-
ers to digitally co-create an enhanced view of reality, I argue that it aligns 
with a person’s natural, situated way of thinking; it is through this alignment 
that AR makes customer experiences highly authentic and compelling.  
Dissertation overview 
This dissertation contains three distinct manuscripts in which I investigate how 
AR enables uniquely situated experiences that add value and facilitate de-
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cision making, across online and offline settings and customer journey steps. 
Figure 1.1 gives an overview of the three manuscripts and their respective 
research foci along the customer journey model by Batra and Keller (2016). 
In chapter 2, I conceptualize how AR delivers embedded, embodied, and 
extended experiences that link online and offline experience across the en-
tire customer journey. In the following chapters, I draw on this overall frame-
work and zoom in on the crucial product (or service) evaluation steps lead-
ing up to a customer’s ultimate purchase decision (steps 3 – 7 of the cus-
tomer journey). In chapter 3, I conceptualize and empirically assess how AR 
can enhance customers’ online service experience and decision making by 
embedding and embodying online offerings. In chapter 4, I focus on ex-
tended experiences, where customers jointly move through the decision-
making process leading up to a purchase. I investigate the optimal configu-
ration of social AR that supports customers in sharing an online purchase 
decision. In the following, I provide a brief introduction to each manuscript. 
Chapter 2: A variety of AR applications offer firms the potential to provide 
customers with a seamless experience across their increasingly complex and 
multichannel paths to purchase (Brynjolfsson et al. 2013). However, only a mi-
nority of firms (45%) believes they are able to successfully integrate customers’ 
online and offline experiences (Accenture 2016). Managers are thus in need of 
guidance on how to successfully deploy AR as an enabler of omnichannel 
experiences. However, current research provides limited insight on the matter 
and has yet to provide a conceptually robust framework for understanding 
AR. In chapter 2, I address this research gap by proposing a situated cognition 
framework with embedding, embodiment, and extension as the overarching 
principles of AR-enabled experiences. I argue that AR’s unique integration of 
digital content into the customers’ personal environment satisfies these three 
principles and helps firms to close the channel gap at various steps throughout 
the customer journey. For instance, in the online pre-purchase stage, AR try-on 
or try-out tools provide customers with the physical ‘fit and feel’ experience 
that has traditionally has only been available to offline customers (Hilken et al. 
2017); vice versa, AR provides offline customers with interactive pre-purchase 
information and personalization opportunities that are traditionally reserved for 
online customers (Olsson et al. 2013). 
To comprehensively describe AR’s omnichannel potential, I review extant 
AR literature and synthesize key findings and research gaps according to the 
principles of embedding, embodiment, and extension. Furthermore, I draw on 
the customer journey model by Batra and Keller (2016), and for each step illus-
trate how current AR applications enable an authentic, situated experience 
that integrates offline into online experience, and vice versa. On this basis, I 
develop a future research agenda to guide both the academic and manage-
rial exploitation of AR. 
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Chapter 3: Up to 70% of online customers abandon their virtual shopping 
carts (Statista 2017). A commonly cited reason for this behavior is online re-
tailers’ limited service scope that does not allow customers to examine 
online offerings in a direct and personally relevant manner (Childers et al. 
2001). In chapter 3, I investigate how firms can leverage AR to enhance their 
customers’ online experiences through service augmentation. Service aug-
mentation involves improving the interactions between customers and the 
organizational frontline (Grönroos 1990). Drawing on situated cognition theo-
rizing (Robbins and Aydede 2009), I conceptualize AR-based service aug-
mentation as a strategy to enhance customer interactions with firms’ online 
offerings in two interrelated ways: (1) environmentally embedding products 
or services in a personally relevant context (e.g., virtually trying on new style 
of sunglasses or makeup) and (2) simulating physical control over the prod-
uct or service (e.g., being able perform natural head movements to see the 
resulting look from all sides). 
Through a series of studies with the AR applications of L’Oreal and Mister 
Spex (the largest European eyewear online retailer), I study how the interac-
tion effect of environmental embedding and simulated physical control may 
influence customers’ utilitarian and hedonic value perceptions of the online 
service experience. Furthermore, I examine customers’ perceived authentici-
ty of the online experience, manifested in a feeling of spatial presence, as 
an underlying process variable and as a predictor of customer decision 
comfort with online purchases. Finally, I investigate two customer-related 
boundary conditions to the aforementioned effects. Specifically, I study 
whether the effect of spatial presence on value perceptions is greater for 
customers who are disposed toward verbal versus visual information pro-
cessing, and whether the effect on decision comfort is attenuated by cus-
tomers’ privacy concerns. 
Chapter 4: Other customers are considered the most trusted source of 
purchase recommendations; yet only a minority of customers is able to draw 
on peer support when making a purchase decision (Deloitte 2016). Firms thus 
seek to facilitate customer-to-customer interactions, particularly in online 
settings (Adjei et al. 2010). A growing number of social AR applications prom-
ise to enhance these interactions by letting customers co-create product or 
service visualizations (Scholz and Smith 2016). However, research offers little 
advice on how to configure social AR so that it supports customers in sharing 
an online purchase decision. In chapter 4, I address this research gap. I draw 
on socially situated cognition theory (e.g., Semin and Smith 2013) and ex-
plain how social AR scaffolds shared decision making by enabling a decision 
maker to share their point-of-view (POV) in a decision context with a rec-
ommender (e.g., through a photo or a video of a living room to be redeco-
rated) and, in turn, allowing a recommender to convey their choice rec-
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ommendation through different illocutionary acts (e.g., through a text or an 
image of a proposed wall color). 
I conduct a series of dyadic studies with Akzo Nobel’s Visualizer AR appli-
cation to study how (static/dynamic) POV sharing and (speech-only/image-
enhanced) illocutionary acts jointly influence (1) a recommender’s comfort 
with making a choice recommendation, and (2) a decision maker’s actual 
choice. I also investigate the recommender’s and the decision maker’s feel-
ings of social empowerment related to providing and receiving support as 
the mediator underlying the aforementioned effects. Additionally, I seek to 
identify two important boundary conditions to shared decision making with 
social AR. On the one hand, I examine whether a recommender with a 
strong impression management goal derives more or less recommendation 
comfort from social empowerment. On the other hand, I examine whether a 
decision maker is more or less likely to incorporate purchase advice from a 
recommender with a strong persuasion goal into his or her choice. 
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Chapter 2 
Making omnichannel an  
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Introduction 
Firms are increasingly challenged to provide compelling customer experi-
ences across online and offline touch points (Lemon and Verhoef 2016). As 
customers no longer complete their journey exclusively in one channel (Wol-
ny and Charoensuksai 2014), they expect firms to integrate online and offline 
experiences into a seamless omnichannel experience (Cummins et al. 2016). 
However, despite firms’ channel integration efforts, recent market reports 
show that 54% of UK customers are disappointed with their most recent expe-
riences (Temkin Group 2017). For instance, many customers find it difficult to 
envision how online offerings physically fit their personal environments, lead-
ing to dissatisfaction when they discover that a sofa that looked good online 
does not fit the actual décor of their homes. In a similar vein, many custom-
ers miss the online world’s abundance of digital product information, cus-
tomizability, and social media connectivity in their physical store experienc-
es. Further, a persistent managerial challenge is to counteract customers’ 
showrooming or webrooming behaviors and thus prevent churn when cus-
tomers switch between channels (Accenture 2014).  
To address these challenges, a growing number of firms (including 
L’Oreal, IKEA, Akzo Nobel, and Nike) leverage augmented reality (AR) appli-
cations to enable omnichannel experiences (Brynjolffsson et al. 2013). 
Uniquely, AR embeds digital content (such as product information, images, 
and animations) into the customer’s physical environment, interactively and 
in real time (Azuma et al. 2001). For instance, L’Oreal’s AR-based virtual mir-
ror allows customers to virtually try on makeup, thus integrating the ‘fit and 
feel’ sensory richness of trying on a physical product into customers’ online 
experience. In similar fashion, Nike’s in-store customizer lets customers virtual-
ly design a pair of sneakers, thus bringing the customizability and social con-
nectivity inherent to the online channel into customers’ offline experience. 
According to Apple CEO Tim Cook, AR is “changing the whole experience of 
how [customers] shop” (Bloomberg 2017), leading Apple to refer to AR as a 
core technology and pursue an AR-driven acquisition strategy. The promise 
of AR is a uniquely persuasive set of ‘smart’ technologies (Marinova et al. 
2017) set to seamlessly merge online and offline customer experiences 
through an intuitive, context-sensitive, and socially connected interface.  
However, despite these developments, it seems that customers remain 
underwhelmed by current AR experiences. A recent survey by DigitalBridge 
(2017) reveals that although customers indicate they would be more likely to 
purchase when firms offer AR applications, more than half (51%) believe that 
firms are currently failing to take full advantage of the technology. A main 
reason for such disappointing performance may lie in the fact that firms are 
not yet able to successfully integrate digital online and offline customer ex-
periences (Accenture 2016). According to Gartner (2017), inflated expecta-
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tions have lead initial AR platforms to fail (e.g., Google Glass) and the tech-
nology is only expected to deliver value if firms are able to prioritize actual 
customer needs, such as more efficient and enjoyable shopping experienc-
es that reduce decision-making uncertainty (Dacko 2016).  
Existing research into AR offers little guidance to managers on how to 
successfully deploy AR as an enabler of omnichannel experiences across the 
customer journey. Prior studies suggest AR’s potential to deliver compelling 
customer experiences (e.g., Poushneh and Vasquez-Parraga 2017). However 
in doing so, the literature has predominantly focused on technology ac-
ceptance modeling (e.g., Rese et al. 2014), or the investigation of AR media 
characteristics (e.g., Javornik 2016a). Identification of AR’s overarching value 
drivers in the context of customer experience, and how these ultimately 
benefit customers’ decision making, has been neglected to date. A coher-
ent, theory-based research agenda that accounts for how AR can address 
current obstacles and uniquely integrate online and offline experiences 
would enable managers to deliver integrated, real-time, and contextual 
customer experiences. That is, fulfill the right customer need at the right mo-
ment in the customer journey (Marketing Science Institute 2016). 
To guide both the conceptual and managerial development of AR-
enabled omnichannel experiences, we draw on contemporary theorizing of 
situated cognition (Robbins and Aydede 2009; Semin and Smith 2013). Situ-
ated cognition implies that customer experiences seem most realistic when 
they integrate information about products and services in real-time within 
the immediate decision context (i.e., are embedded), allow for physical 
interaction with a product or service (i.e., are embodied), and provide op-
portunities for communication with other customers (i.e., are extended). We 
posit that AR is unique because it satisfies all three criteria. AR’s integration of 
interactive, real-time virtual content into the customer’s view of the physical 
environment enables embedded, embodied, and extended customer expe-
riences. This combination allows linking of customer experience across chan-
nels where behaviors traditionally reserved for offline business can be ex-
pressed into the online world, and vice versa. The three principles of embed-
ding, embodiment, and extension provide a much needed and strong con-
ceptual foundation for future research efforts on AR. In turn, this foundation 
will benefit management through engendering development of AR as a 
novel form of digital customer experience that facilitates omnichannel be-
havior throughout the customer’s journey.  
Following a brief introduction to situated cognition theory and a discus-
sion of its suitability for guiding the research agenda, we take stock of cur-
rent AR literature and identify key research themes and gaps. To paint a 
more vivid picture of AR-enabled omnichannel experiences, we then illus-
trate how a variety of currently deployed AR applications enhance key steps 
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in the customer journey. We conclude by providing a range of relevant, 
conceptually robust research directions to inform future inquiry into AR.  
Grounding AR in situated cognition theory 
The seamless integration of the online and offline worlds lies at the heart of 
omnichannel experience (Brynjolfsson et al. 2013). A marketing imperative is 
thus to provide customers with an authentic omnichannel experience. For 
customers, a sense of authenticity and realism arises when they can naturally 
interact with—and make purchase decisions about—firms’ products and 
services. Yet achieving this in both online and offline settings is a key chal-
lenge for managers. Emerging theories of situated cognition (Robbins and 
Aydede 2009; Semin and Smith 2013) help explain how people naturally en-
gage in information processing, preference formation, and decision making. 
Increasingly, situated cognition has been applied to explain customer expe-
rience and behavior (e.g. Krishna and Schwarz 2014). In particular, situated 
cognition suggests that customer experiences are most realistic and compel-
ling when they are: 
Embedded: Customers often find it difficult to imagine how firms’ 
products and services fit them personally or fit with their environment. 
Customers therefore use their immediate surroundings as a real-life 
‘drawing board’, which they can alter in ways that facilitate the eval-
uation of products or services (Wilson 2002). For instance, some cus-
tomers may lay out placeholders in their home to assess the place-
ment of furniture vis-à-vis the current décor; others will mix and match 
pieces of clothing in a department store to find the best look.  
Embodied: Customers draw on their own physical experiences and ac-
tions to learn more about products and services. Research has shown 
that physical interaction such as touching, rotating, or moving around 
a product, but also the simulation of physical interaction, via 
touchscreens or 360-degree product rotations for example, may 
evoke affective reactions and improve customers’ ability to evaluate 
an offering (Brasel and Gips 2014; Grohmann et al. 2007; Rosa and 
Malter 2003). To illustrate, customers will often physically move furniture, 
or sit in different positions on a new couch, before they decide where 
to position it. Similarly, an online 360-degree product view may simu-
late physical interaction with a piece of clothing. Rotating it provides 
an experience of not just how the product looks, but may even sug-
gest how it feels to wear the look. 
Extended: Customers rely on others to support them in product or ser-
vice evaluation. Because people have a natural tendency to share 
their experiences with peers (Echterhoff et al. 2009), customers com-
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monly consult peer reviews, go shopping together, and increasingly 
share their shopping in real-time through highly visual social media 
such as Snapchat. Asking family and friends to rearrange placeholders 
around a home provides customers with new perspectives, and get-
ting others to comment on a mix of clothing may change how cus-
tomers see themselves in those clothes. 
In contrast to other emerging technologies, which immerse customers into a 
fully synthetic environment (e.g., virtual reality), AR supplements reality rather 
than replaces it. As such, it is the perfect lynchpin between the online and 
offline world and provides a natural application for a situated cognition per-
spective. AR contextualizes products and services by embedding digital con-
tent into the customer’s physical environment, interactively and in real-time 
(Azuma et al. 2001); and increasingly allows customers to share their en-
hanced view of reality with others (Scholz and Smith 2016). We contend that 
AR blurs the boundaries between online and offline channels by providing a 
unique combination of embedded, embodied, and extended experiences. 
In online settings, a multitude of virtual try-on or try-out tools have emerged 
to provide customers with vivid contextual information (e.g., L’Oreal’s makeup 
or Mr. Spex’ new pair of sunglasses on one’s face) that has traditionally been 
reserved for offline experiences (Yim et al. 2017). In offline settings, AR provides 
customers with customized and interactive information (e.g., Siemens’ product 
use animations, or Nike’s product customization options) previously absent 
from the physical point-of-sale (Olsson et al. 2013). By virtually tagging online 
product ratings on the physical product packaging, apps like the ‘Vivino’ wine 
scanner also empower customers with immediate access to social communi-
cation. The value proposition of AR is thus to enhance the customer experi-
ence by merging the touch-and-feel of the physical world with highly vivid, 
customized, and connected digital content. This naturally blends online and 
offline experiences to overcome limitations of any individual distribution chan-
nel. Initial evidence on the performance of deployed AR applications is prom-
ising. For example, the online marketplace Apollo Box has experienced a 25% 
increase in conversion rates and greater customer engagement with their 
offerings (Techcrunch 2017); the French eyewear retailer Direct Optic reports 
41% higher conversion rates and 12.5% larger basket sizes for customers using 
their AR try-on tool (Total Immersion 2012). For managers, AR thus addresses 
the concerns of showrooming and webrooming, and maintains customers as 
they switch between channels during their journey.  
Explicating AR-enabled omnichannel experiences 
To comprehensively describe AR’s omnichannel potential, we review select-
ed relevant literature and consider how AR links offline with online, and 
online with offline experiences. In Figure 2.1, we summarize the specific con-
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ceptualizations and measurements of AR’s unique features in current re-
search according to the situated cognition principles of embedding, em-
bodiment, and extension. Furthermore, we provide an overview of their ef-
fects on customer experience-relevant downstream consequences and 
identify a number of contingency factors. This research synthesis reveals sev-
eral common themes, but also research gaps, which we discuss in greater 
detail in the following sections. 
Integrating offline experiences into the online experience 
AR offers myriad opportunities to enable omnichannel experiences by inte-
grating elements into the online environment that traditionally have been 
reserved for in-store experiences. An acknowledged obstacle for customers 
starting their journey online is the absence of direct product trial, which in turn 
may lead to virtual shopping cart abandonment, product returns, and 
webrooming behavior. Many AR applications are thus aimed at empowering 
customers to try on (e.g., Ray-Ban sunglasses, Gap clothing, or L’Oreal 
makeup in a virtual mirror) or try out products (e.g., an IKEA sofa in a real-time 
view of one’s living room), as they would in a physical offline experience.  
In line with our conceptual perspective, these AR applications create an 
authentic omnichannel experience across the customer journey. Because 
they provide customers with an embedded offering virtually present in a 
personally relevant environment, AR applications close the gap between 
online and offline shopping. Combined with a sense of embodiment resulting 
from a natural interactivity and simulation of physical control over virtual 
offerings, which often goes beyond what is possible in physical environments, 
AR-enabled experiences may not only surpass traditional online shopping 
but also offer many advantages over offline experiences. For instance, the 
largest European online retailer for eyewear, Mister Spex, provides its cus-
tomers with a wholly new experience in the online pre-purchase stage; with 
the help of an AR virtual mirror, customers can virtually try on any pair of sun-
glasses from their vast online assortment and assess the resulting look from all 
sides through natural head movements. 
Early research explicated AR effects in terms of generic media character-
istics (see also Figure 2.1). Authors noted providing customers with interactivi-
ty and a more vivid, richer, or highly personalized presentation format as key 
characteristics of AR (Javornik 2016b; Parise et al. 2016; Poushneh and 
Vasquez-Parraga 2017; Yim et al. 2017). This approach, however, has difficul-
ty explaining the value creation within AR-enabled experiences in online 
contexts where interactivity and enhanced presentation formats are com-
mon. In response, a recent work by Hilken et al. (2017) investigated the utili-
tarian and hedonic value of AR by suggesting a fit with the situated mode of 
cognition, which customers preferentially employ in everyday shopping situ-
ations. From this perspective, the value of AR-enabled experiences is ex-
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plained by the conjunction of environmental embedding and sense of em-
bodiment. Focusing on these conceptual dimensions highlights AR’s unique-
ness in the online channel—that is, providing customers with the means for 
direct examination of offerings within a personally relevant context. 
Because customer-to-customer connectivity is increasingly important in 
delivering omnichannel customer experiences (Verhoef et al. 2017), the early 
absence of AR social features has been a limiting factor in the technology’s 
proliferation (Javornik 2016a). However, recent applications have begun to 
address this limitation by enabling extended AR experiences. Akzo Nobel’s 
‘Visualizer’ application is one example of this. Customers using this applica-
tion can virtually redesign the wall color in their home, and they can then 
share an image or video with peers. By inviting peers to directly modify the 
shared images or videos with their color recommendations, a shared model 
of AR is co-created through iterative feedback between customers. This 
highly visual, context-sensitive form of communication enables peer custom-
ers, who in current online interactions are oftentimes limited to ‘liking’ or 
commenting, to become active contributors to a shared customer experi-
ence (Scholz and Smith 2016). Research has yet to conceptualize and empir-
ically assess the ability of AR to provide such extended customer experienc-
es. However, our strong conjecture is that shared visualization and manipula-
tion of AR objects is critical to its success, and likely leads to enhanced per-
ceptions of embedded and embodied experiences that may be explained 
along the theories of socially situated cognition (e.g., Semin and Smith 2013). 
Because current AR applications vary in the extent to which they provide 
embedding, embodiment, and extension, the resulting customer experienc-
es likely vary accordingly. The literature shares a common view that a com-
pelling AR experience provides customers with a balance of utilitarian and 
hedonic value, enhanced decision making, and positive behavioral inten-
tions such as purchase and word-of-mouth or intentions (e.g., Hilken et al. 
2017; Poushneh and Vasquez-Parraga 2017; Yim et al. 2017). Research has 
also revealed that measures of the realism of the experience constitute the 
process variables underlying these effects (see also Figure 2.1). Several stud-
ies have shown that general sensations of flow and immersion in the experi-
ence may help to explain the benefits of AR use (Javornik 2016b; Parise et al. 
2016; Yim et al. 2017). Most recently Hilken et al. (2017) emphasized an AR-
specific process by which customers gain a feeling of spatial presence of 
virtual objects; that is, when using AR, customers suspend disbelief and be-
come convinced that they are really trying on and interacting with an actu-
al pair of sunglasses, a new makeup look, or clothing from next season’s 
fashion line. However, there is limited insight into relevant boundary condi-
tions of AR omnichannel experiences, such as customer preference for visual 
or verbal information processing, or privacy concerns about using new tech-
nology (Hilken et al. 2017; Poushneh and Vasquez-Parraga 2017). 
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Integrating online experiences into the offline experience 
In offline settings, AR provides an opportunity for novel in-store experiences 
and increased engagement by providing seamless access to digital content 
that is traditionally available only to online shoppers. A variety of AR applica-
tions digitally animate products or their packaging (e.g., Lego’s product visu-
alizer) and provide contextualized product or service information, such as 
online reviews (e.g., the Yelp ‘Monocle’ overlays online ratings on physical 
restaurant locations). At Walgreens, customers can use the ‘Aisle411’ applica-
tion to receive digital way-finding support that helps them locate products in 
the supermarket aisle. Similar to the filter functionalities of online shops, recent 
AR applications also let customers visually highlight or de-saturate products in 
the physical assortment to personalize their choice set. AR thus offers firms a 
powerful tool to create memorable in-store experiences, increase fun and 
the time spent in-store. It also delivers on digital customer experience impera-
tives for offline retail (Deloitte 2014): offering better price comparisons, facili-
tating product browsing and assortment navigation, and providing en-
hanced information about product features, variations, and availability. From 
an omnichannel perspective, augmentation of the in-store experience prom-
ises to promote store loyalty, whilst counteracting the loss of customers to 
online shops, reduced in-store traffic, and showrooming behavior. 
Following the line of argumentation on situated cognition, the focus of 
augmenting a product or service has largely been on the firm’s own brand 
to increase perceived information (Park et al. 2008), reduce risk (Alimamy et 
al. 2017), and promote a positively perceived shopping experience by em-
bedding virtual information into the physical environment of the customer 
(Poncin and Mimoun 2014). Enhancing the product at the point-of-sale with 
context-relevant information by displaying a link to the firm’s webpage, a 
product-video, or nutrient information on the customer’s devices at the 
point-of-sale (Olsson and Salo 2011) creates a brand-centric approach to 
AR. Firms often conceive of AR as a way to enhance the brand or a service. 
Hyundai’s AR application ‘X-ray’, for example, provides information about a 
car’s engine for easier maintenance and decreased maintenance costs 
due to lower customer service enquiries and thus may change the consump-
tion experience as it is currently known (Farkhatdinov and Ryu 2009). Similar 
applications can be found in virtual travel agents, for example by National 
Geographic, in which the augmented reality application displays historical 
information to the customer when the camera of a mobile device is pointed 
at a specific monument or historic place or building (Han et al. 2013). Man-
agers, however, should be mindful of AR enhancements not only in how they 
affect a brand but also the customer’s perception of the brand in relation to 
its competitors on the retail floor.  
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Embodied digital information in an offline retail setting is another im-
portant consideration. By uniquely adapting to a customer’s location, mo-
tion, and self-controlled interaction with the product, AR offers enhanced 
experiences as well as a wealth of information about customer behavior in 
the store. Enhancements of the service consumption experience such as the 
Digital Binocular Station Canterbury Museum (NZ) in which exhibition pieces 
become virtually alive (Neuhofer et al. 2014) not only make the experience 
fun but also can record how individuals respond and react to these en-
hancements in real time.  
Peer-to-peer communication, while still not being fully modelled by mar-
keting literature (Mulhern 2009) can significantly impact a customer’s atti-
tude and purchase intention towards a product (Wang et al. 2012) as well as 
increase customer loyalty (Rapp et al. 2013). Recent applications, such as 
the social AR application ‘Mirage’, enable customers to view, react to, cre-
ate, and co-create augmented content in physical environments by attach-
ing virtual information (e.g. text, pictures, emoji, and videos) to physical ob-
jects, disrupting how customers leave feedback about locations or products 
and services consumed in certain areas. Virtual tags can range from cus-
tomer rating about a certain retail store to opinions or recommendations 
about a product, or even a virtual representation of the walking-path a peer 
took along a series of monuments. These offline experiences are extended 
by socially co-created information that can be accessed on demand. Simi-
lar applications in retail environments create numerous strategic implications 
for managers looking to communicate with customers at the point-of-sale. 
AR will likely also disrupt the dominance of product packaging and in-store 
promotions, which will compete with socially generated content that exists 
on the retail floor, and in relation to specific products and brands.  
Comparable to the previously mentioned applications of AR in online en-
vironments, there are multiple situations in which AR enables omnichannel 
experiences and current applications vary in their degree of embedding, 
embodiment, and extension. As illustrated in Figure 2.1, scholarly research 
has yet to explore the effects of AR on the offline channel experience, as 
prevailing literature on AR applications in offline environments focuses on 
technology acceptance, user evaluations, and affective customer reactions 
(Dieck et al. 2015; Olsson et al. 2013; Rese et al. 2014). Limited research is 
available to explain which attributes AR needs to provide to enhance cus-
tomer’s experiences (Poushneh and Vasquez-Parraga 2017), in which con-
texts customers are willing to use AR (Rauschnabel and Krey 2017), and how 
AR enables customer satisfaction and value (Ross and Labrecque 2017). 
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Mapping AR-enabled omnichannel experiences across the 
customer journey 
The key premise of this paper is that AR provides customers with a seamless 
omnichannel experience by closing the channel gap at various online and 
offline touch points. A customer journey sequences these touch points into 
steps that customers go through when making a purchase. At each step 
customers have distinct feelings, thoughts, and behaviors that jointly pro-
duce the customer experience (Wolny and Charoensuksai 2014). Table 2.1 
presents the expanded customer journey model by Batra and Keller (2016). 
In contrast to traditional purchase funnel models, this more detailed view of 
the customer journey accounts for the complex and omnichannel paths to 
purchase that customers increasingly follow. For each step in the journey, we 
illustrate how current AR applications enable an embedded, embodied, 
and/or extended experience, and how this enables firms to integrate offline 
into online experience, and vice versa. 
Setting the research agenda for realizing the promise of AR 
Digital and mobile channels have advanced the necessity of developing 
omnichannel strategies as various customer contact points are used inter-
changeably. Within this context, AR applications hold the promise of playing 
a prominent role in shaping the customer’s experience across the customer 
journey. In order to sustain such a role, research is needed that extends the 
depth of our understanding of AR in the omnichannel context. By formulat-
ing a future research agenda, we propose a number of directions that may 
advance scholarly knowledge and guide firms in shaping their omnichannel 
strategies.  
1. Mapping journey complexity: To begin with, we feel that more re-
search such as that of Wolny and Charoensukai (2014) is needed that
takes a number of trajectory configurations customers follow in their om-
nichannel journey into account. By deploying longitudinal designs, in-
sights can be developed with regards to how and when AR technology
can most optimally be deployed to enhance the customer experience
across various touch points. The categorization provided in Table 2.1 may
provide a valuable guiding structure for such research efforts.
2. Unpicking decision complexity: Current research has largely focused
on assessing AR’s impact in terms of perceived value, satisfaction, and
purchase and recommendation intentions (see also Figure 2.1). Future re-
search should incorporate a wider array of variables beyond these com-
monly used evaluative judgments. As customers are using a mix of
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channels for purchase decisions it seems pertinent to gauge the impact 
of AR on both elements of the customer decision making process (e.g., 
gathering and assimilating information), reflections thereof (e.g., decision 
confidence or comfort), and actual choice behavior. 
3. Seamless integration of modalities and channels: Because the embed-
ding of digital information into the customer’s physical environment is a
key feature of AR, there is a need for further insights as to which modali-
ties of information (e.g., text, image, or video) and combinations thereof
work best for enhancing the customer experience across various chan-
nels.
4. Equivalence of augmentation across channels: Perhaps fundamentally,
there is a need to identify what factors are pivotal to translating specific
AR attributes and affordances (such as those illustrated in Table 2.1) into
positive customer experience evaluations. Recent research on embodied
cognition (e.g., Elder and Krishna 2012) reveals that when customers’
perceptions between physical control and certain types of products
(e.g., a bottle of soda) align, this underscores the expectation of a sense
of movement. It remains unclear whether such effects come into play in
relation to virtual products and how AR could be configured to simulate
congruence between perceived control and virtual depictions of prod-
ucts. Additionally, as firms are designing AR-based customer experience
offerings, research needs to uncover whether suspending disbelief plays a
key role in creating added value in the eyes of the customer. Issues relat-
ed to the suspension of disbelief as a central explanatory mechanism re-
late to how long does it take for customers to accept virtual depictions as
real across multiple channels?, what design parameters are pertinent to
eliciting this phenomenon (e.g., processing power, graphics, display or
consistency, and richness of narratives)?, and do these vary with the use
of different information modalities?
5. Non-equivalence of customers across channels: Relatedly, we need
additional theorizing and empirical assessment of relevant customer traits
to account for heterogeneity in AR-based customer evaluations. Figure
2.1 illustrates the relative paucity of knowledge about such influences.
Additional personality characteristics, such as need-for-touch, mental im-
agery abilities, and product use experience and familiarity may exert an
influence on the way customers evaluate their omnichannel journey.
6. Advanced scope of AR: Finally, situational contingencies or the context
of use, such as the function or purpose of AR in relation to products (e.g.,
a Shazam-like approach to furniture or clothing) and extending AR-based
experiences through social networks (e.g., allowing the incorporation of
fellow customers and shared decision making) will not only determine
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whether customers find the technology valuable but also acceptable. Al-
so, a relatively underdeveloped direction is whether AR can be effective-
ly used to enrich the delivery experience of intangible and co-produced 
services (as opposed to physical products).  
As firms are strategizing to stimulate conversions through online and mo-
bile channels, the use of AR is primarily geared towards creating a more en-
gaging customer’s journey across all channels. Addressing the aforemen-
tioned issues, among others, through future research will be crucial in moving 
AR technology beyond the hype of Pokémon Go and determine whether 
AR-based customer experiences will be key in transforming firm’s omnichan-
nel strategies. 
39 
Chapter 3
Augmenting the eye  
of the beholder 
Tim Hilken, Ko de Ruyter, Mathew Chylinski, Dominik Mahr, and Debbie Keel-
ing (2017). Augmenting the eye of the beholder: Exploring the strategic po-
tential of augmented reality to enhance online service experiences, Journal 
of the Academy of Marketing Science, 45(6), 884–905. 
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Introduction 
With the steadily increasing prevalence of online business, firms face formi-
dable challenges with regard to providing compelling customer experiences 
at the online organizational frontline. Customer satisfaction with—and trust 
in—privacy safeguards remains low, as do conversion rates (McDowell et al. 
2016). Virtual shopping cart abandonment and product return rates contin-
ue to rise, partly because of the limited service scope of online retailers (Ja-
nakiraman et al. 2016). As online shopping is considered to be a service ex-
perience (e.g., Dabholkar and Bagozzi 2002), developing an innovative, 
distinctive service strategy to tackle these challenges is crucial for driving firm 
value (Dotzel et al. 2013). Such a strategy must acknowledge that many 
online customers find it hard to visualize how products fit into their personal 
environments or get a feel for a service experience (Cadirci and Kose 2016). 
To enhance customer affinity for online offerings and facilitate online deci-
sion making, many firms (e.g., IKEA, L’Oreal, De Beers, Westpac, UPS, Ameri-
can Apparel, Volvo, Marriott) have adopted a strategy of service augmen-
tation, focusing not on the core product but on the interaction between 
customers and the organizational frontline (Grönroos 1990). To simulate as-
pects of service that normally are reserved for in-store shopping experiences, 
they leverage augmented reality (AR) applications (Brynjolfsson et al. 2013) 
that contextualize products by embedding virtual content into the custom-
er’s physical environment, interactively and in real-time (Azuma et al. 2001). 
According to Apple CEO Tim Cook, AR-based experiences allow for “a 
more productive conversation” (CNBC 2016). Apple refers to AR as a core 
technology and actively pursues an AR-related acquisition strategy. With AR, 
customers can dynamically engage with goods and services, for example by 
virtually placing an IKEA sofa in a real-time view of their living room, changing 
the Dulux color of their wallpaper, or trying on the latest style of sunglasses, 
clothing, or makeup in a virtual mirror. Thus AR helps customers see how prod-
ucts fit them personally or in their environments, while still maintaining the con-
venience of online purchasing. From a service augmentation perspective, AR is 
a “smart” technology (Marinova et al. 2017), set to enhance online service 
experiences through a more intuitive, context-sensitive interface that aligns with 
the ways customers naturally process information. Such an advanced frontline 
interface can improve service quality and offer customers more effective, en-
joyable online shopping (Huang and Liao 2015).  
A recent industry report forecasts that investments in AR-enabled service 
augmentation will exceed $2.5 billion in 2018 (ABI Research 2013). However, 
due to inflated expectations there are concerns about the business reality of 
these market projections (Gartner 2015). Customers expect AR to deliver expe-
riential benefits while also reducing their decision-making uncertainty (Dacko 
2016), but most extant research into AR is limited to a focus on generic tech-
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nology acceptance models (e.g., Rese et al. 2016). Furthermore, compound 
annual growth rates for AR are estimated primarily using device types and 
industry segmentation, rather than specific online customer needs (e.g., visual-
ization of offerings) and concerns (e.g., privacy). Therefore, these projections 
may not be a bellwether for sustained success; firms face a clear risk of build-
ing AR solutions that customers will not embrace. Service managers need a 
more in-depth understanding of which customers are likely to engage with this 
new technology, what makes for a compelling experience, and how AR can 
improve decision making. The paucity of knowledge on these matters also 
reveals the strong managerial need to understand how the deployment of AR 
can transform online shopping into a value-added service experience. By 
addressing three critical issues, this article contributes to emerging research on 
the methods available to enhance online service experiences. 
First, we draw on situated cognition theorizing (Robbins and Aydede 
2009) to show that customers’ information processing is embedded in their 
physical environment and embodied through physical simulations and ac-
tions. That is, situated cognition enables customers to learn more about the 
value of an offering when the associated service experience enables them 
to link abstract “facts” with a real-time context and physical interaction 
(e.g., trying on or trying out a product). We conceptualize AR-based service 
augmentation as a strategy to enhance the customer’s ability to interact 
with online offerings in two interrelated ways: (1) environmentally embedding 
the offering in a personally relevant context (e.g., projecting a visualization 
of sunglasses on the customer’s face or furniture items into their home) and 
(2) simulating physical control over the offering (e.g., being able to perform
natural movements to adjust the sunglasses or furniture). The lack of these
capabilities to personally experience an offering traditionally has made it
difficult for customers to engage in effective, enjoyable online shopping
(Childers et al. 2001). In line with contemporary services theorizing (e.g.,
Dabholkar and Bagozzi 2002), we view online shopping as a technology-
based service experience and assess whether the AR-enabled interaction
effect of simulated physical control and environmental embedding positively
influences customers’ utilitarian and hedonic value perceptions of the online
service experience.
Second, we examine the influence of this interaction by conceptualizing 
and empirically assessing the mediating role of spatial presence. When a 
customer senses spatial presence, the online service experience becomes 
“real.” He or she neglects the technology-mediated nature of the experi-
ence (ISPR 2000; Lombard and Snyder-Duch 2001). The strength of this feeling 
is jointly determined by the possibilities for action that a technology offers 
and how well these possibilities are integrated into the person’s immediate 
environment (Carassa et al. 2005; Schubert 2009). The concept of spatial 
presence thus captures customers’ convictions that they are experiencing 
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an authentic, situated experience, in which virtual content is located in their 
physical reality and available for interaction (Wirth et al. 2007). In other 
words, the online service experience is enhanced and decision comfort in-
creases when customers forget about the role of AR and believe they are 
really trying on and interacting with an “actual” pair of sunglasses, a new 
makeup look, or clothing from next season’s fashion line. Spatial presence 
sheds light on the process through which AR-based service augmentation 
translates into favorable customer evaluations of the online service experi-
ence, in terms of both perceived value and decision comfort. 
Third, we propose two important customer-related boundary conditions for 
deploying AR as a service augmentation strategy: (1) style of information 
processing and (2) privacy concerns. Previous research shows that the effec-
tiveness of visual product representations depends on individual preferences 
for visual versus verbal processing (Wyer et al. 2008). Jiang et al. (2007) 
demonstrate for example that adding a visual representation to a verbal 
description of an offering has little impact on the offering’s evaluation for 
visualizers, because they rely predominantly on their own mental imagery. We 
anticipate that the spatial presence offered by AR may have a stronger im-
pact on the value perceptions of those who are inclined to rely on semantic 
processing (i.e., verbalizers), such that AR-enabled visualizations might com-
plement their verbal processing style. Because AR technologies also record 
personal data (e.g., facial recognition), customer concerns about privacy 
are another pertinent issue (Dacko 2016). Perceptions of risk and vulnerability 
are associated with data privacy (Martin et al. 2017) and could interfere with 
the comforting effect of spatial presence for customer decision making. Not-
ing the significant differences in the degree to which customers expect trans-
parency and disclosure of how their data is collected and used, we assess 
whether customers’ concerns about their awareness of a firm’s privacy prac-
tices attenuate the impact of spatial presence on decision comfort. 
Conceptual framework 
Various academic disciplines address AR, including information systems (e.g., 
Milgram and Kishino 1994), education (Dunleavy et al. 2009), and psycholo-
gy (Riva et al. 2016). Within the marketing domain, substantial research has 
focused on customer acceptance modeling, though a growing research 
stream also recognizes the potential of AR to enhance customer service 
experiences in a multichannel environment. In Table 3.1 we summarize se-
lected relevant literature, revealing common research themes and gaps. In 
particular, recent research emphasizes that AR is able to deliver a compel-
ling user experience (e.g., Poushneh and Vasquez-Parraga 2017), and AR is 
also expected to benefit customer decision making (Dacko 2016).  
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Many studies share an appreciation for AR’s ability to embed virtual content 
into reality and enable interactions with the content. However, despite initial 
research efforts (Javornik 2016b), a substantive conceptualization and empir-
ical investigation of these AR features is lacking. Furthermore, there is limited 
insight into AR-specific process variables or relevant boundary conditions.  
Addressing these research gaps is important to differentiate the AR value 
creation process from that of other interactive technologies. We draw on 
emerging theories of situated cognition to explain how AR-based service 
augmentation aligns customer online interactions with natural information 
processing to influence decision making. A situated cognition perspective 
implies that information processing occurs within (i.e., is embedded in) and 
actively exploits (i.e., embodies) a person’s environment, rather than taking 
place as an abstract activity in the mind (Robbins and Aydede 2009; Semin 
and Smith 2013).  
First, with regard to embedding, research has shown that customers not 
only mentally picture themselves trying out an offering (e.g., Escalas 2004) 
but also use their immediate environment to facilitate such visualization. For 
example, customers often lay out the parts of self-assembly furniture in the 
correct spatial proportions (Wilson 2002). As such, we propose that AR facili-
tates situated information processing by providing customers with a service 
to embed a product in a personally relevant context (e.g., fitting a virtual 
image of sunglasses or makeup on the customer’s face, projecting a sofa 
into their living room). We conceptualize this aspect of AR as environmental 
embedding, defined as the visual integration of virtual content into a per-
son’s real-world environment. Services researchers have emphasized that 
enabling customers to mentally grasp the qualities and benefits of an offer-
ing (e.g., through enhanced visualization) reduces perceived risk (Laroche et 
al. 2004). Mentally picturing how furniture from an online shop fits with the 
existing decor or how sunglasses look when worn may be too complex for 
customers. Environmental embedding relieves customers of this mental bur-
den and provides enhanced information about how an offering relates to 
the context in which customers use it.  
Second, embodiment implies that customers’ information processing is 
tightly coupled with their experience of bodily simulations, states, and ac-
tions (Barsalou 2008; Niedenthal 2007). Accordingly, the importance of per-
ceived control in service experiences is well acknowledged (Zhu et al. 2007); 
research has shown that particularly physical interaction with an offering 
evokes affective reactions in form of pleasure and improves the customer’s 
ability to evaluate the offering (Grohmann et al. 2007). We thus propose that 
AR enables an embodied online service experience by allowing customers 
to control a virtual product using the same physical movements they would 
use for an actual product (Rosa and Malter 2003). We conceptualize this 
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ability of AR to simulate physical control over an offering (e.g., moving, rotat-
ing) as embodiment, labeled simulated physical control.  
In sum, we discern the simultaneous provision (i.e., conjunction) of envi-
ronmental embedding and simulated physical control as the unique proper-
ty of AR-based service augmentation. AR thus provides highly situated expe-
riences that likely outperform current online service experiences with 360-
degree product rotations or photo-based try-on, as these only partially fulfill 
customers’ needs for embodiment and embedding. 
Following Grönroos (1990), in our conceptualization, AR-based service 
augmentation seeks to enhance not only the product offering but also the 
interaction between customers and the online organizational frontline. For 
customers, this means that AR may provide a context-sensitive interface with 
enriched information (Yaoyuneyong et al. 2016) and a different form of in-
teraction compared with current technologies (Javornik 2016b). Traditional 
(in-store) shopping allows for personal examination of offerings (Childers et 
al. 2001), and AR-based service augmentation brings this service aspect to 
the online environment. Specifically, customers can virtually view a product 
at home, use it in another environment, or even try it on virtually (Kim and 
Forsythe 2008). Such “smart” frontline interactions allow customers to engage 
in more productive inquiry and action, resulting in enhanced service experi-
ences and decision making (Marinova et al. 2017). 
As part of an innovative service strategy, AR-based service augmentation 
offers firms the means to achieve favorable customer behavioral outcomes 
(e.g., purchase behavior, word-of-mouth) and enhance their bottom lines 
(Dacko 2016). It is a readily adoptable technology that works on existing 
(customer-owned) devices (McKone et al. 2016), and AR-enhanced online 
service experiences may help deliver on services marketing imperatives (Ber-
ry 2016): competing on value, meeting or exceeding customer expectations, 
saving customers time and effort (including enhancing decision making abil-
ity), and being generous. For customers, AR’s enrichment and enhancement 
of online interactions offers a close alignment with their natural information 
processing, so it can provide a sense of comfort in online decision making. 
For example, customers perceive AR-enhanced advertisements as more 
informative and effective than their print counterparts (Yaoyuneyong et al. 
2016). The potential of AR-based service augmentation to offer hedonic 
value, such as entertainment and shopping enjoyment, also should lead to 
higher customer satisfaction (Childers et al. 2001). Finally, AR-based service 
augmentation addresses customers’ “pain points” (e.g., travel, time con-
straints) while still offering personalized experiences (e.g., virtual applications 
that learn and apply customers’ preferences; McKone et al. 2016). Because 
AR-based service augmentation may lead to more enjoyable, effective 
online shopping and more comfortable decision making, it should increase 
perceived service quality and conversion rates, while reducing the likelihood 
Chapter 3 
50 
of product returns. Considering the strategic potential of AR-based service 
augmentation, we develop testable hypotheses of its impact on marketing-
relevant outcome variables. 
Hypotheses development 
What is unique about the situated cognition perspective on AR-based service 
augmentation is the interdependence of environmental embedding and 
simulated physical control. Effective environmental embedding depends on 
embodied actions to alter the immediate environment in a strategic manner 
(Robbins and Aydede 2009). The value of environmentally embedding a pair 
of sunglasses on a customer’s face depends on the ability to perform and 
register physical movements in such a way that the customer can view the 
glasses from different angles and develop a feel for the offering. Images of 
models wearing the sunglasses or a photo-based try-on cannot provide such 
an embodied online service experience. In turn, possibilities for embodied 
action arise from a dynamic relation between a person and his or her envi-
ronment (Clancey 2009; Gibson 1979). Therefore, embodied action becomes 
meaningful for customers only if it is embedded in their immediate physical 
environment. Without such embedding in the relevant context, simulated 
physical control is less effective (i.e., online service experiences with 360-
degree product rotation only partially fulfill customers’ cognitive needs). In 
contrast, AR provides a service experience that enables customers to exert 
physical control over offerings in their immediate environment, resulting in a 
more natural way of processing information about the offering.  
It is broadly acknowledged that customers evaluate service experiences 
in terms of both utilitarian and hedonic value (Bauer et al. 2006; Babin et al. 
2005), where the former captures the performance-related effectiveness 
and the latter the experiential enjoyment provided in a service experience. 
For example, Childers et al. (2001) demonstrate that customers assess both 
the usefulness and enjoyment of an online grocery shopping service. Recent 
studies suggest that the use of AR in a retail context enhances customer 
perceptions of both these value dimensions in the holistic shopping experi-
ence (e.g., Poncin and Mimoun 2014). The ability of AR to let customers vir-
tually try on (i.e., environmentally embed) online offerings provides en-
hanced information (Poushneh and Vasquez-Parraga 2017) and a visually 
appealing experience (Huang and Liao 2015); it relieves customers of the 
mental burden of imagining how, for example, a pair of sunglasses would 
look when worn. The accompanying form of (simulated physical) control 
offered by AR differs from traditional web-based user control (Javornik 
2016b); it allows customers to physically evaluate and playfully interact with 
a virtual offering, even though the offering is not physically present (Rosa 
and Malter 2003). In sum, AR should promote an effective, enjoyable online 
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service experience because the interaction of environmental embedding 
and simulated physical control aligns with customers’ naturally embedded 
and embodied way of processing information. Whilst there may be individual 
effects of enabling an embodied or embedded online service experience, 
our theory-based prediction is that it is through their joint effect that AR 
makes online service experiences more effective and enjoyable for the cus-
tomer. We therefore postulate: 
H1: Simulated physical control and environmental embedding have a 
positive interaction effect on customers’ utilitarian and hedonic value 
perceptions of the online service experience. 
The AR-enabled interaction of simulated physical control and environmental 
embedding provides customers with the means to engage in a situated 
online service experience. The authenticity of this service experience—that 
is, how well AR simulates trying on a pair of sunglasses in a physical store—is 
reflected in customers’ feelings of spatial presence. Spatial presence de-
scribes a distinct psychological state in which a person neglects the role of 
technology in an experience (ISPR 2000; Lombard and Snyder-Duch 2001); 
he or she consequently feels physically situated in a different location and 
perceives possibilities for action (Wirth et al. 2007). Spatial presence is con-
ceptually distinct from constructs such as involvement (Schubert et al. 2001; 
Wirth et al. 2007) and transportation (Lombard and Snyder-Duch 2001). A 
feeling of presence can be achieved in augmented environments; its level is 
contingent on the person’s control over at least one sense and the ability to 
alter the environment (Riva et al. 2016). Accordingly, the situated view of 
presence holds that for a person the sense of “being there” requires the abil-
ity for them to “do there” (Schultze 2010; see also Sanchez-Vives and Slater 
2005), and AR-based service augmentation offers this ability. The interaction 
of simulated physical control and environmental embedding provides op-
portunities for action and the meaningful integration of these actions into the 
environment, which in turn elicits a strong sensation of spatial presence for a 
person (Schubert 2009; Schultze 2010). 
However, an AR setting demands modification to our understanding of 
spatial presence (Schubert 2009). Rather than feeling present in wholly artifi-
cial environments (e.g., virtual shopping mall), customers should sense that 
virtual products are present and can be interacted with in their real world. In 
that respect, AR spatial presence is consistent with conceptualizations of 
object presence (Stevens et al. 2002) or “it is here” presence (Lombard and 
Ditton 1997). Using spatial presence as the metric of success for AR-based 
service augmentation thus requires replacing a person’s feeling of “self-
location” with a feeling of “object-location” in the physical reality. Spatial 
presence is a consciously experienced cognitive feeling that varies in intensi-
ty and has informative value and positive valence; the opposite state (not 
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feeling present) is manifested as a negative state of disorientation (Schubert 
2009). As such, spatial presence intensifies media effects (Wirth et al. 2007) 
and can explain the effect of AR-based service augmentation on customer 
value perceptions of the online service experience. Customers become 
convinced of the authenticity of the situated service experience and feel 
that they are actually trying on, for example, a pair of sunglasses as in a 
physical service encounter. In support of this hypothesizing, Klein (2003) 
demonstrates positive effects of a sense of presence on the strength of cus-
tomers’ beliefs about product attributes and attitudes toward products. 
Moreover, Fiore et al. (2005) find a significant effect on customer perceptions 
of instrumental and experiential value. Therefore: 
H2: The positive interaction effect of simulated physical control and envi-
ronmental embedding on customers’ utilitarian and hedonic value 
perceptions of the online service experience is mediated by spatial 
presence. 
Although the success of AR-based service augmentation likely relates to the 
aspects that align with a customer’s natural, situated information processing 
and the resulting feeling of spatial presence, it is unlikely that all customers 
realize these benefits equally. Previous research investigates the influence of 
divergent personal traits, such as trait absorption, emotional involvement 
(Wirth et al. 2012), and mental imagery ability (Weibel et al. 2011), on the 
emergence of spatial presence. But a paucity of knowledge describes indi-
vidual differences in the value derived from spatial presence. Insight into 
which customers find AR-based service augmentation valuable is important 
for service managers. Because the predominant modality of AR is visual, cus-
tomers’ responses to AR-based service augmentation are likely influenced by 
idiosyncrasies in how they process visual information. After all, most AR plat-
forms overlay virtual content in a customer’s visual field through a computer 
screen, such as seeing a virtual pair of sunglasses on one’s own face. 
Irrespective of domain-specific processing abilities, Childers et al. (1985) 
show that customers differ in their preference for a visual versus verbal style-
of-processing. Visualizers prefer to process information through the construc-
tion of visual images, whereas verbalizers prefer semantic processing without 
forming images. Drawing on evidence that object evaluations are negative-
ly influenced by the associated processing difficulty (Winkielman et al. 2003), 
Wyer et al. (2008) contend that the effectiveness of product visualization 
depends on a customer’s dispositional style-of-processing. Adding pictures to 
verbal descriptions of familiar products thus has less effect on product eval-
uations for visualizers than for verbalizers (Jiang et al. 2007), because they 
already mentally form visual images of described products, so the pictures 
convey little additional information. In contrast, verbalizers derive additional 
information from pictures. Thus, in online service experiences, customers who 
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are verbalizers likely use the enhanced visualization experienced during spa-
tial presence (i.e., feeling that products are situated in reality and available 
for interaction). Accordingly, we posit that verbalizers derive more utilitarian 
value from improved possibilities for engaging in better product evaluation—
and thus experience more effective online shopping—but they also experi-
ence greater hedonic value due to reduced processing difficulty. Formally: 
H3: The positive relationship between spatial presence and customers’ 
utilitarian and hedonic value perceptions of the online service experi-
ence is stronger for verbalizers than for visualizers. 
Extant research has shown that customers expect not only experiential bene-
fits from AR use for online shopping but also reduced decision uncertainty 
(Dacko 2016). In support of this view, many service delivery models empha-
size the importance of achieving consumer comfort in service interactions 
(Spake et al. 2003). The concept of decision comfort, defined as the degree 
to which customers feel at ease or contented with a specific decision, has 
been introduced as an important element of a customer’s decision experi-
ence (Parker et al. 2016). Decision comfort constitutes a soft-positive affec-
tive response that can account for variations in customers’ overall evalua-
tions of a decision experience, beyond generic affect and decision confi-
dence. The latter reflects the level of certainty about making the best choice 
(based on a cognitive assessment of the pros and cons of a decision), but 
decision comfort is an affect-based sense of ease related to the process of 
making the choice. Parker et al. (2016) thus argue that a customer’s decision 
comfort is driven by affect-laden cues. AR-based service augmentation is 
deployed to enhance the customer decision process through spatial pres-
ence, which is an affect-based cue. Spatial presence thus should be con-
ducive to an experience that promotes ecological validity for the customer, 
marked by positive affect. Schubert (2009) argues that as a result, customers’ 
perceptions of assurance grow, because customers regard the attributes of 
virtual objects as if they were real. This sense of a first-hand experience with 
online offerings, approximating a real-world service experience, allows cus-
tomers to feel at ease with a decision. Therefore: 
H4: There is a positive relationship between spatial presence and decision 
comfort. 
Customer concerns about marketers collecting and using personal information 
continue to be a pertinent issue (Martin et al. 2017), particularly in relation to 
AR technologies (Dacko 2016). The failure of Google Glass (an early entrant 
into the AR market) may have been due to concerns about its privacy impli-
cations (Downes 2013). Because AR technologies record personal data by 
employing facial recognition or spatial tracking functionalities, perceptions of 
risk and vulnerability are considerable and could have negative ramifications 
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for the application of AR in online service experiences. Customers’ general 
information privacy concerns relate to their subjective perception of the fair-
ness of the way their personal information is treated; though opinions about 
what is fair differ among customers. We contend that a specific dimension of 
privacy concerns related to customers’ concerns about their awareness of 
privacy practices used by firms is pertinent to the use of AR. These concerns 
about awareness are based on a sense of interactional and informational 
justice, related to transparency and disclosure of how a firm collects and uses 
personal information (Malhotra et al. 2004). Since AR technology makes use of 
novel information collection methods, customers are likely to be concerned 
about transparency (Downes 2013) and being adequately informed about 
the associated privacy practices— that is, how their images in a virtual mirror 
or pictures of their homes are collected, processed, and used.  
Previous research, however, has shown that considerable differences exist 
in the extent to which customers are concerned about their awareness of 
privacy practices. On the one hand, many customers do not make the effort 
to read privacy policies or find privacy statements too difficult to understand 
fully (Tsai et al. 2011). On the other hand, for some customers it is important to 
be highly cognizant of firm privacy practices. Although we expect an inverse 
relationship between customers’ concerns about their awareness of privacy 
practices and decision comfort, our focus is on testing these privacy con-
cerns as a boundary condition for the impact of spatial presence on deci-
sion comfort. We posit that the more customers are concerned with being 
fully aware of the privacy practices associated with using, for example, an 
AR virtual mirror, the more likely these concerns are to interfere with their 
immersion in the mediated experience (Draper et al. 1998). Associated per-
ceptions of risk and vulnerability may cast doubt on the nature of the au-
thentic, situated experience offered by AR and attenuate the comforting 
effects of spatial presence for customer decision making. Therefore: 
H5: The positive relationship between spatial presence and decision com-
fort is attenuated by customers’ concerns about their awareness of a 
firm’s privacy practices. 
Research model and empirical studies 
We conducted a series of studies to test our hypotheses empirically (see Fig-
ure 3.1 for an overview). Studies 1, 2, and 3 explore the potential of AR to en-
hance the online service experience in terms of utilitarian and hedonic value. 
Specifically, in Study 1, participants tried out the AR virtual mirror of the largest 
European online eyewear retailer (Mister Spex; https://www.misterspex.co.uk) 
and evaluated the experience (H1). In Study 2, we used L’Oreal’s AR virtual 
mirror for makeup (Makeup Genius; http://www.loreal-paris.co.uk/make-
up/makeup-genius) to investigate the mediating role of spatial presence 
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(H2). In Study 3, we examined customers’ processing style as a boundary 
condition (H3); we also analyzed whether the benefits of AR-based service 
augmentation translated into positive behavioral intentions. Then in Study 4, 
we extend our analysis to investigate the role of AR for customer decision 
making. We varied the study design so that participants made a purchase 
decision and subsequently rated their associated decision comfort (H4) and 
behavioral intentions. We also investigated their privacy concerns as a 
boundary condition (H5). 
Figure 3.1 Overall research framework with all hypotheses 
Study 1 
Design and procedure 
In Study 1, we tested the prediction in H1 that simulated physical control and 
environmental embedding (SPC × EE) have a positive interaction effect on 
customers’ utilitarian and hedonic value perceptions of the online service 
experience. To ensure that we tested an appropriate target group, we re-
cruited 176 participants between 17 and 31 years of age from a large public 
university. According to recent market surveys (Nielsen 2014, 2015), this gen-
eration of digital natives is adept at and keen to use technology for online 
shopping. All participants received course credit for attending a lab session 
in which they sat at desktop computers equipped with front-facing 
webcams. We presented participants an image of the Mister Spex online 
shop and tasked them with trying out and evaluating an application that 
was to be added to the website. Depending on the assigned condition, 
each participant then tried one version of the AR virtual mirror and complet-
ed a survey. Across all studies, we applied the same set of prespecified quali-
ty criteria and excluded participants from further analysis if they experienced 
technical difficulties (13), indicated that they did not understand the instruc-
tions (3), or provided incomplete responses (2). We also identified and re-
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moved two univariate outliers (1.1%). This resulted in a final sample of 156 
participants (79 women, 77 men) in a 2 (low versus high SPC) × 2 (low versus 
high EE) between-subjects design. 
To create the desired experimental manipulations, we replicated the Mis-
ter Spex AR virtual mirror and altered the extent to which it provided simulat-
ed physical control and environmental embedding across conditions (see 
also Appendix B). To avoid confounding effects, we designed the applica-
tion for each condition so that it accurately resembled an existing online 
service.1 Participants provided with the full AR virtual mirror application could 
see the sunglasses fitted to their face in real time (high environmental em-
bedding) and could move the sunglasses through head movements (high 
simulated physical control). Participants in the high EE–low SPC condition 
received an application resembling a photo-based try-on, in which they 
could see the sunglasses on their face but did not have physical control over 
them. For the high SPC–low EE condition, we created a 360-degree product 
rotation, which allowed participants to control the sunglasses physically (with 
hand movements, consistent with the physical control participants have 
when examining a real pair of sunglasses, without a means to try them on) 
on a decontextualized white background. Participants in the control group 
(low EE–low SPC) viewed a static image of the sunglasses on the white 
background of the online retailer’s website.  
Measures 
To measure customers’ utilitarian and hedonic value perceptions of the 
online service experience, we adapted two constructs by Childers et al. 
(2001). Specifically, we employed a three-item measure (α = .85) that asked 
participants to rate the effectiveness of the technology-assisted shopping 
experience with the provided application. We assessed hedonic value per-
ceptions (i.e., customers’ enjoyment of the technology-assisted shopping 
experience) with a four-item measure (α = .90). Participants responded to all 
measures on five-point Likert scales (“strongly disagree” = 1 to “strongly 
agree” = 5). We provide the items for all constructs in Appendix A. 
1 To ensure that our manipulations of simulated physical control and environmental embedding 
did not create confounds of perceived technological functionality, we conducted an additional 
study (n = 195), in which we allowed participants to try the AR virtual mirror for eyewear with the 
same manipulations as in Study 1. We asked them to rate its functionality, on an adapted 5-item 
measure (Lin and Hsieh 2011; α = .67). The regression analysis revealed that the functionality 
measure did not respond to SPC (β = .10, p = .43), EE (β = -.22, p = .08), or their interaction (β = .17, 
p = .31), thus ruling out potential confounding effects. 
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Figure 3.2 Study 1: Effects of simulated physical control with high or low environmental embedding 
on utilitarian and hedonic value perceptions of the online service experience. 
Results 
Manipulation checks: To assess the success of our manipulations, we asked 
participants to rate two single-item measures (SPC: “I was able to move the 
sunglasses around”; EE: “I was able to see how the sunglasses look on my 
face”) on a five-point Likert scale (“strongly disagree” = 1 to “strongly agree” 
= 5). As intended, participants in the high SPC condition perceived signifi-
cantly greater simulated physical control than those in the low SPC condition 
(MHighSPC = 4.37, MLowSPC = 2.71, t(134) = -10.48, p < .001). The measure for envi-
ronmental embedding also yielded significant differences in the anticipated 
direction between the high and low EE conditions (MHighEE = 3.95, MLowEE = 
2.21, t(154) = -10.83, p < .001). 
Moderation analysis: To investigate H1, we used the PROCESS macro (Hayes 
2013, Model 1) with a simple effects parameterization and individually re-
gressed utilitarian and hedonic value on SPC, EE, and their interaction (low 
SPC (EE) = 0, high SPC (EE) = 1).2 We found support for H1, with a significant 
SPC × EE interaction effect on utilitarian (β = .50, p = .041) and hedonic (β = 
.63, p = .003) value. No significant effects of SPC or EE emerged (Table 3.2), 
revealing that in the low SPC (EE) condition, there were no significant differ-
ences in utilitarian or hedonic value between the high and low EE (SPC) 
2 Throughout our studies we used PROCESS because it let us analyze the hypothesized conditional 
effects (H1, H5) and conditional indirect effects (H2, H3) with a consistent method of analysis and 
allowed for bootstrap-based inference. PROCESS produces equivalent results to an ANOVA for 
our focal interaction; however, it does not allow for multivariate analysis. We therefore conduct-
ed MANOVAs with utilitarian and hedonic value perceptions as a combined dependent variable 
in Studies 1, 2, and 3; the multivariate test results are consistent with the results obtained from our 
analysis with PROCESS.   
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conditions (Figure 3.2). However, in the high SPC condition, participants with 
high (versus low) EE reported significantly higher utilitarian (MHighEE = 4.11, 
MLowEE = 3.72, t(152) = 2.29, p = .023) and hedonic (MHighEE = 4.14, MLowEE = 3.38, 
t(152) = 5.19, p < .001) value. Similarly, in the high EE condition, participants 
with high (versus low) SPC reported significantly higher utilitarian (MHighSPC = 
4.11, MLowSPC = 3.53, t(152) = 3.49, p < .001) and hedonic (MHighSPC = 4.14, MLow-
SPC = 3.55, t(152) = 4.09, p < .001) value.  
Discussion 
The results of Study 1 provide evidence of the benefits of AR-based service 
augmentation. Specifically, and consistent with our prediction, customers’ 
value perceptions of the online service experience—underpinned by situat-
ed cognition—are highest under the AR-enabled condition of high simulated 
physical control and high environmental embedding. Although this combi-
nation aligns with customers’ natural information processing, we further theo-
rize that customers must be convinced that AR provides an authentic situat-
ed experience, in which the virtual content leveraged by AR is actually em-
bedded in the physical reality and allows for embodied action (H2). We 
therefore turn to an investigation of spatial presence as an underlying pro-
cess variable in Study 2. 
Table 3.2 Study 1: Regression results 
Independent variables Utilitarian value Hedonic value 
Constant 3.64** 3.43**
(.13) (.11)
Simulated physical control .09 -.04 
(.18) (.15)
Environmental embedding -.11 .13 
(.17) (.15)
Simulated physical control ×  
environmental embedding 
.50* .63**
(.24) (.21)
R2 .08 .18
MSE .57 .42
F 4.45** 11.19**
df 3, 152 3, 152 
Notes: The numbers in parentheses are standard errors. Unstandardized coefficients are shown. 
Significance based on two-tailed test. 
** p < .01. * p < .05. 
Study 2 
To investigate H2, we conducted a study with an application similar to the 
previously employed AR virtual mirror, though we varied the product stimuli 
(makeup instead of sunglasses). We also sought to rule out an alternative 
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mediation account. Previous research has identified psychological owner-
ship as a focal driver of customer product valuations (e.g., Peck and Shu 
2009) that can be elicited through the ability to control an object physically 
(Pierce et al. 2003) or vividly imagine ownership (Peck and Shu 2009).  
Design and procedure  
We used L’Oreal’s AR virtual mirror for makeup in the same 2 (low versus high 
SPC) × 2 (low versus high EE) between-subjects design as in Study 1. We 
gathered our sample from AR’s main target group and recruited 197 female 
participants between 18 and 25 years of age from an undergraduate busi-
ness course. Extra credit served as an incentive for participation. The experi-
mental procedure was equivalent to that in Study 1, though participants 
used a tablet PC to try one version of L’Oreal’s AR virtual mirror for a lipstick 
product. To create the desired manipulations, we replicated the original 
application and altered the extent to which it provided simulated physical 
control (SPC) and environmental embedding (EE) across conditions (see also 
Appendix B). Participants who used the full AR virtual mirror application were 
able to see the lipstick applied to their face in real time (high EE) and control 
the presentation with head movements (high SPC). Participants in the high 
EE–low SPC condition were able to see a static photo of themselves with the 
lipstick applied. For the high SPC–low EE condition, we used various angle 
images of a model wearing the lipstick and merged them into a 360-degree 
product rotation. Participants could physically control the presentation (high 
SPC) but could not see the lipstick personally applied (low EE). We excluded 
participants who did not try out the application (12) or experienced tech-
nical difficulties (10). We also removed two multivariate outliers (1.0%), leav-
ing a final sample of 173 participants. 
Measures  
In line with previous conceptualizations of spatial presence in an AR context 
(e.g., Schubert 2009), we adapted the eight-item spatial presence measure 
by Vorderer et al. (2004) by reversing the logic of the items, from feeling pre-
sent in another environment to feeling that a virtual object was present in the 
immediate physical environment.3 For example, we adapted the original 
item, “It was as though my true location had shifted into the environment of 
the presentation” to “It was as though the true location of the product had 
                                                        
3 The spatial presence measure by Vorderer et al. (2004) consists of two subscales. However, the 
situated perspective on presence (Carassa et al. 2005) and previous research (Weibel et al. 2011) 
support a unidimensional measure. In Study 2, principal components analysis pointed to a single-
factor solution that explains 64.14% of the variance in the items (KMO measure of sampling ade-
quacy = .89; Bartlett’s test of sphericity χ²(28) = 940.55, p < .001). Velicer’s minimum average 
partial test and parallel analysis confirmed a single-factor solution. The same analysis consistently 
supported unidimensionality in Studies 3 and 4. We therefore collapsed the two subscales into 
one overall spatial presence measure. 
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shifted into the real world environment.” The adapted scale exhibited good 
internal consistency (α = .92). We included the utilitarian (α = .90) and he-
donic (α = .87) value measures from Study 1, as well as a three-item measure 
of psychological ownership (α = .92) by Peck and Shu (2009). Participants 
responded to all item batteries on five-point Likert scales (“strongly disagree” 
= 1 to “strongly agree” = 5). The items for all measures are in Appendix A. 
Results 
Manipulation checks: Participants answered two single-item measures (SPC: 
“I was able to move the lipstick around”; EE: “I was able to see how the 
lipstick looks on my face”) on a five-point Likert scale (“strongly disagree” = 1 
to “strongly agree” = 5). These manipulations worked as intended. 
Participants in the high SPC condition reported significantly greater SPC than 
those in the low SPC condition (MHighSPC = 3.69, MLowSPC = 2.61, t(164) = -6.63, p 
< .001), and participants in the high EE condition indicated significantly 
greater EE than those in the low EE condition (MHighEE = 4.27, MLowEE = 3.28, 
t(140) = -5.80, p < .001). 
Moderated mediation analysis: The regression results are in Table 3.3. The SPC 
× EE interaction predicted spatial presence in the mediator model (β = .50, p
= .047); spatial presence also predicted utilitarian (β = .44, p < .001) and he-
donic (β = .27, p < .001) value in the respective dependent variable models.
In support of H2, our bootstrapping procedure with 5,000 samples and bias-
corrected confidence intervals (CIs) (Hayes 2013, Model 8) yielded a signifi-
cant indirect effect of SPC through spatial presence on utilitarian value (UV)
and hedonic value (HV) in the high EE condition (UV β = .27, 95% CI = .12 to
.46; HV β = .16, 95% CI = .06 to .33) but not in the low EE condition. Further-
more, EE had a positive indirect effect through spatial presence on utilitarian
and hedonic value in the high SPC condition (UV β = .29, 95% CI = .14 to .52;
HV β = .18, 95% CI = .07 to .37) but not in the low SPC condition.
Psychological ownership: In further support of H2, we did not find strong evi-
dence for psychological ownership as an alternative mediator. Specifically, 
the SPC × EE interaction did not predict psychological ownership in the me-
diator model. Although psychological ownership had a significant effect on 
hedonic value (β = .16, p = .007), bootstrapping with 5,000 samples did not 
yield significant indirect effects for SPC on hedonic value, in either the low or 
high EE condition. Furthermore, EE had no significant indirect effect on he-
donic value in the low SPC condition; the effect was significant in the high 
SPC condition though (β = .07, 95% CI = .00 to .19). Thus, there is some evi-
dence that when participants have simulated physical control, adding envi-
ronmental embedding creates a sense of psychological ownership, which 
elicits hedonic value. We reflect on this finding in the general discussion. 
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Table 3.3 Study 2: Regression results 
Independent variables Spatial presence Psychological 
ownership 
Utilitarian value Hedonic value 
Constant 2.92** 2.66** 2.15** 2.49**
(.14) (.18) (.24) (.22)
Simulated physical control .11 -.12 .09 -.16 
(.18) (.24) (.17) (.15)
Environmental embedding .17 .05 .08 -.02 
(.18) (.23) (.17) (.15)
Simulated physical control × 
environmental embedding 
.50* .38 .05 .29
(.25) (.32) (.23) (.20)
Spatial presence -- -- .44** .27** 
(.09) (.08)
Psychological ownership -- -- .09 .16** 
(.07) (.06)
R2 .13 .02 .29 .27
MSE .65 1.10 .54 .43
F 8.45** 1.31 13.86** 12.55**
df 3, 169 3, 169 5, 167 5, 167 
Notes: The numbers in parentheses are standard errors. Unstandardized coefficients are shown. 
Significance based on two-tailed test. 
** p < .01. * p < .05. 
Discussion  
We provide evidence for H2 by demonstrating that the AR-enabled interac-
tion of SPC and EE provides customers with an authentic situated experi-
ence. Participants experienced a heightened feeling of spatial presence 
and reported increased utilitarian and hedonic value perceptions of the 
online service experience. We do not find strong support for an alternative, 
underlying process through psychological ownership. That is, AR’s benefits 
appear to stem from its ability to align with the inherently situated nature of 
customers’ information processing. We next delve deeper into identifying a 
boundary condition to our findings (H3). 
Study 3 
In Study 3 we investigated whether verbalizers derive more value from a feel-
ing of spatial presence than visualizers (H3). In line with previous research (Par-
asuraman and Grewal 2000), we also sought to provide evidence that cus-
tomer value perceptions affect post-consumption behavioral intentions. In an 
online setting, word-of-mouth (WOM) referral is particularly valued as a driver 
of new customer acquisition (Wangenheim and Bayón 2007). Moreover, self-
reported purchase intentions help approximate actual bottom-line sales (Tay-
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lor et al. 1975). To test our predictions, we made use of the Mister Spex AR vir-
tual mirror for eyewear with the same manipulations used in Study 1. 
Design and procedure 
We used the experimental procedure and manipulations from Study 1. The 
between-subjects design also was the same 2 (low versus high SPC) × 2 (low 
versus high EE) as in our previous studies. The 359 participants, aged between 
16 and 25 years, fit the description of digital natives and completed the 
study in exchange for university course credit. We omitted participants from 
further analysis if they did not try out the application (11), experienced tech-
nical difficulties (7), indicated they did not understand the instructions (7), or 
provided incomplete responses (6). We also removed six univariate (1.7%) 
and one multivariate (0.3%) outliers. The final sample consisted of 321 partic-
ipants (174 women, 147 men). 
Measures 
We measured utilitarian value (α = .89), hedonic value (α = .85), and spatial 
presence (α = .90) with the item batteries and scales from our previous stud-
ies. We sought to substantiate the mediating role of spatial presence, by 
ruling out the possibility that participants provided with SPC and EE simply felt 
more involved with the application and thus reported perceptions of greater 
value. Previous research has suggested that involvement is a prerequisite for 
spatial presence (Wirth et al. 2007) but constitutes a conceptually distinct 
construct (Schubert et al. 2001). We therefore controlled for participants’ 
involvement in trying out the application with a four-item involvement meas-
ure (α = .73) developed by Vorderer et al. (2004). We assessed participants’ 
disposition toward visual versus verbal information processing with the 22-
item style-of-processing scale (α = .65) developed by Childers et al. (1985). 
Participants responded to all style-of-processing items on a four-point scale 
(“always true” to “always false”). High values correspond to a visualizer dis-
position, and a low score implies a verbalizer disposition. Finally, we asked 
participants to rate their WOM intentions (α = .81) with three items and their 
purchase intentions (r = .52) with two items (Zeithaml et al. 1996), using five-
point Likert scales (“strongly disagree” = 1 to “strongly agree” = 5). The items 
for all constructs are in Appendix A. 
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Results 
Manipulation checks: Both manipulations were successful. In the high SPC 
condition, participants perceived significantly greater SPC than in the low 
SPC condition (MHighSPC = 4.49, MLowSPC = 2.56, t(247) = -18.04, p < .001). Partici-
pants in the high EE condition indicated significantly greater EE than those in 
the low EE condition (MHighEE = 3.94, MLowEE = 2.24, t(317) = -15.04, p < .001). 
Moderated mediation analysis: The regression results for this study are in Table 
3.4, Panel A. The analysis revealed significant effects of the SPC × EE interac-
tion (β = .98, p < .001) and involvement (β = .22, p < .001) on spatial presence. 
In partial support of H3, we found a negative effect of the style-of-processing × 
spatial presence interaction on utilitarian value (β = -.46, p = .034), after con-
trolling for involvement (β = .19, p = .003). This interaction effect did not 
emerge with regard to hedonic value. To test for conditional effects with both 
first- and second-stage moderation, we employed the PROCESS macro by 
Hayes (2013, Model 22) and bootstrapped with 5,000 draws. An investigation 
of the conditional indirect effects further supported H3 for utilitarian value. 
Consistent with our previous studies, we found a significant indirect effect of 
SPC through spatial presence, but only for the high EE condition (Table 3.4, 
Panel B). We analyzed this conditional indirect effect at three style-of-
processing values: the mean (2.59), one standard deviation below the mean 
(2.32), and one standard deviation above the mean (2.86). The bootstrap CIs 
indicated significant effects at all three levels, though it grew weaker at higher 
style-of-processing values (Table 3.4, Panel B). We obtained the same pattern 
of results for the conditional indirect effects of EE (Table 3.4, Panel B), in support 
of our conjecture that verbalizers (versus visualizers) derive more (versus less) 
utilitarian value from spatial presence arising from both SPC and EE. 
WOM and purchase intentions: We used the PROCESS macro (Hayes 2013, 
Model 6) to test whether spatial presence, followed by utilitarian and hedonic 
value, sequentially mediated the effects of the SPC × EE interaction on WOM 
and purchase intentions. We found a significant indirect path through SPC × EE 
 spatial presence  utilitarian value  WOM (β = .16, 95% CI = .10 to .25) and
purchase intentions (β = .13, 95% CI = .07 to .21), as well as through SPC × EE 
spatial presence  hedonic value  WOM (β = .13, 95% CI = .08 to .22) and
purchase intentions (β = .10, 95% CI = .05 to .18), after controlling for SPC, EE,
style-of-processing, and involvement. Thus, we find support for our conjecture
that positive behavioral intentions arise from the increased utilitarian and he-
donic value perceptions of an AR-enhanced online service experience.
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Table 3.4 Panel A Study 3: regression results 
Independent variables Spatial presence Utilitarian value Hedonic value 
Constant 1.81** -1.00 2.81*
(.19) (1.46) (1.16)
Simulated physical control -.13 .34** -.18 
(.11) (.13) (.10)
Environmental embedding -.40** -.19 -.16 
(.11) (.13) (.10)
Simulated physical control ×  
environmental embedding 
.98** -.23 .42**
(.16) (.19) (.15)
Spatial presence -- 1.61** .18 
(.56) (.44)
Style-of-processing -- 1.20* -.17
(.56) (.44)
Style-of-processing × spatial presence -- -.46* .07 
(.22) (.17)
Involvement .22** .19** .13*
(.06) (.06) (.05)
R2 .21 .24 .26
MSE .51 .64 .40
F 21.60** 13.97** 15.82**
Df 4, 316 7, 313 7, 313 
Table 3.4 Panel B Study 3: moderated mediation analysis results 
Utilitarian value Hedonic value 
Conditional indirect effect (IE) of simulated physical control for  
Style-of-
processing 
Boot IE Boot SE 95%  
LCI 
95% 
UCI 
Boot IE Boot SE 95% 
LCI 
95% 
UCI 
Low 
environmental 
embedding 
2.32 -.07 .06 -.19 .04   -.04 .04 -.13 .02
2.59 -.05 .05 -.15 .03   -.05 .04 -.14 .03
2.86 -.04 .04 -.13 .02   -.05 .05 -.15 .03
High 
environmental 
embedding 
2.32 .45 .09 .29 .64   .29 .07 .16 .44
2.59 .34 .07 .21 .50   .30 .06 .19 .43
2.86 .24 .09 .07 .42   .32 .08 .18 .48
Conditional indirect effect (IE) of environmental embedding for 
Style-of-
processing 
Boot IE Boot SE 95%  
LCI 
95% 
UCI 
Boot IE Boot SE 95% 
LCI 
95% 
UCI 
Low simulated 
physical  
control 
2.32 -.21 .06 -.36 -.11   -.14 .05 -.24 -.06
2.59 -.16 .05 -.28 -.08   -.14 .04 -.24 -.07
2.86 -.11 .05 -.23 -.03   -.15 .05 -.27 -.07
High simulated 
physical 
control  
2.32 .30 .08 .17 .47   .19 .06 .10 .33
2.59 .23 .06 .13 .37   .20 .05 .11 .32
2.86 .16 .07 .05 .31   .21 .07 .10 .35
Notes: The numbers in parentheses are standard errors. Unstandardized coefficients are shown. 
Significance based on two-tailed test. 
** p < .01. * p < .05. 
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Discussion 
The results of Study 3 reconfirm that a compelling situated experience, in the 
form of spatial presence and resulting customer value perceptions of the 
online service experience, is driven by an interaction effect of SPC and EE. In 
support of H3, customers with a disposition toward verbal (versus visual) in-
formation processing derive greater utilitarian value from AR-induced spatial 
presence. Finally, our results indicate that enhanced value perceptions of 
AR-based service augmentation translate into marketing-relevant behavioral 
responses in the form of WOM and purchase intentions. 
Study 4 
Design and procedure 
With Study 4, we investigated H4, regarding the positive relationship be-
tween spatial presence and decision comfort, and H5, pertaining to the po-
tential attenuation of this relationship by customers’ concerns about their 
awareness of privacy practices. We also sought evidence that increased 
decision comfort results in positive behavioral intentions (Parker et al. 2016). 
We employed a survey method in which participants faced an online deci-
sion making situation; they were tasked with accessing an online store, ex-
ploring the available options, and choosing a pair of sunglasses they would 
purchase. All participants used the AR virtual mirror for eyewear from Study 1 
to make a decision. To focus on the decision making effects and concerns 
about awareness of privacy practices related to AR-based service augmen-
tation, we did not manipulate SPC or EE as in our previous studies. All partici-
pants were thus able to see the glasses on their face in real time (high EE) 
and control the presentation with head movements (high SPC). Participants 
were given guidance on how to use the AR virtual mirror, and then used a 
laptop to explore the site, choose their sunglasses, and subsequently com-
plete our survey. We included the manipulation check questions from the 
previous studies and established that participants perceived this condition as 
high SPC and high EE (MSPC = 4.04, SD = .55; MEE = 4.08, SD = .58). We sampled 
from the target group for AR and recruited 106 participants between 18 and 
29 years of age from an undergraduate business course, then excluded 6 
reporting technical difficulties. Participants did not receive any compensa-
tion for completing the study. Of the remaining 100 participants, 38 were 
women and 62 were men.  
Measures 
We used the same eight-item spatial presence measure (Vorderer et al. 
2004; α = .93) from our previous studies. For the dependent variable, we used 
the five-item decision comfort scale (Parker et al. 2016), with questions that 
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referred to the selected sunglasses (e.g., “I am comfortable with choosing 
these sunglasses”; α = .89). For the moderator, we used the three-item scale 
for the dimension labeled “Awareness of Privacy Practices” (APP) of the In-
formation Privacy Concerns scale (Malhotra et al. 2004). This dimension spe-
cifically refers to the “degree to which a (customer) is concerned about 
his/her awareness of information privacy practices” (Malhotra et al. 2004, p. 
339). We slightly adapted the questions to fit the study context (e.g., “Com-
panies using this online try-on tool should disclose the way the personal in-
formation and images are collected, processed, and used”); the scale 
showed good internal consistency (α = .84). Participants also rated their 
WOM intentions (α = .85) with the three-item measure from Study 3.4 All item 
batteries used five-point Likert scales (“strongly disagree” = 1 to “strongly 
agree” = 5), as detailed in Appendix A. 
Results 
We first regressed decision comfort on spatial presence (R2 = .26, F(1, 98) = 
34.32, p < .001). In support of H4, we found a significant positive effect of 
spatial presence (β = .43, t(98) = 5.86, p < .001). 
Moderation analysis: To investigate H5, we regressed decision comfort on 
spatial presence, awareness of privacy practices, and their interaction (R2 = 
.39, F(3, 96) = 20.07, p < .001). In support of H5, we found a significant nega-
tive spatial presence × awareness of privacy practices interaction effect on 
decision comfort (β = -.13, t(96) = -2.14, p = .035); spatial presence and 
awareness of privacy practices, as expected, retained significant positive 
and negative effects, respectively (βSP = .32, t(96) = 4.21, p < .001; βAPP = -.24, 
t(96) = -3.18, p = .002). For the conditional effects, we bootstrapped with 
5,000 samples and calculated bias-corrected CIs (Hayes 2015). We found 
positive effects of spatial presence on decision comfort at low (β = .47, 95% 
CI = .28 to .67) and medium (β = .32, 95% CI = .17 to .45) awareness of priva-
cy practices levels, but not at high levels (β = .16, 95% CI = -.01 to .33). Figure 
3.3 illustrates this gradual attenuation, by customers’ concerns about their 
awareness of privacy practices, on the effect of spatial presence on deci-
sion comfort. 
4 Participants were instructed to choose a pair of sunglasses they would actually purchase, so we 
only asked them to rate their WOM intentions. 
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Figure 3.3 Study 4: Attenuation of the effect of spatial presence on decision comfort by custom-
ers’ concerns about their awareness of privacy practices 
 
WOM intentions: We used the PROCESS macro (Hayes 2013, Model 7) and 
found a positive indirect effect of spatial presence on WOM intentions 
through decision comfort (β = .05, 95% CI = .00 to .13) at the mean value of 
awareness of privacy practices. This finding supports our conjecture that the 
decision comfort provided by AR-based service augmentation translates into 
positive behavioral intentions. 
General discussion 
By providing a novel, context-sensitive interface for customers to interact 
with the online organizational frontline, AR offers firms the means to pursue 
an innovative service augmentation strategy. Against the backdrop of situ-
ated cognition theory, we demonstrate that (utilitarian and hedonic) cus-
tomer value perceptions of the online service experience are driven by an 
AR-enabled interaction effect of simulated physical control and environ-
mental embedding (Study 1). This effect is produced by customers’ convic-
tions that they are experiencing an authentic situated experience, manifest-
ed in a feeling of spatial presence (Study 2). The effect of spatial presence 
on utilitarian value perceptions is more pronounced for customers who pre-
fer verbal information processing (Study 3). We also find that spatial pres-
ence provides customers with greater decision comfort; however this effect 
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is attenuated by customers’ concerns about being aware of the privacy 
practices associated with AR-based service augmentation (Study 4). 
Implications for theory 
We contribute to contemporary knowledge on services marketing strategies 
in three related ways. First, as research interest in technology-empowered 
frontlines increases (Marinova et al. 2017), we advance a situated cognition 
perspective on the design of the interfaces through which customers inter-
act with firms. By framing customers’ cognition as an inseparable coupling of 
environmental stimuli (i.e., embedding) and physical interaction (i.e., em-
bodiment), we conceive of how value is co-created by the customer and 
the online service environment. Crucially, AR-based service augmentation 
integrates the touch-and-feel sensory richness of the physical world with the 
online marketplace (Brynjolfsson et al. 2013). It thus results in a highly context-
sensitive interface that aligns with customers’ natural processing of infor-
mation and offers them effective, enjoyable online service experiences. Ac-
cordingly, we contribute to understanding customer empowerment in ser-
vices experiences (Berry et al. 2010), and particularly how emerging smart 
technologies, such as AR, empower customers through frontline interactions 
that co-create value (Marinova et al. 2017).  
Second, we establish spatial presence in online service experiences as 
the mediating mechanism by which AR simulates aspects of service that are 
traditionally reserved for in-store experiences. We therefore contribute to a 
growing research stream emphasizing that frontline technologies (ranging 
from AR to service robots) should be assessed in light of the feelings of pres-
ence they elicit within a service experience (Rafaeli et al. 2017; van Doorn et 
al. 2017). Though we do not find strong support for an alternative mediation 
by psychological ownership, our findings may point to a more intricate pro-
cess underlying customers’ hedonic value perceptions. It seems that when 
simulated physical control is complemented with the means to environmen-
tally embed, customers not only derive enjoyment from an authentic situat-
ed experience, but also from a sense of ownership of the examined offering. 
More research is thus needed to identify when the enjoyment benefits of AR-
based service augmentation stem from an enhanced service experience 
and when they are due to customer attachment to a specific offering.   
Third, by investigating customer heterogeneity in the context of emerging 
frontline technologies, we learn why spatial presence created through AR-
based service augmentation increases value perceptions and decision com-
fort for some customers more than others. Previous research indicates that 
the effectiveness of visual product representations depends on individual 
preferences for visual versus verbal information processing (Childers et al. 
1985; Wyer et al. 2008). Consistent with this finding, our results indicate that 
verbalizers derive more utilitarian value from spatial presence than visualizers. 
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Accordingly, AR may provide enjoyment benefits to a broad customer audi-
ence; however, it would increase the effectiveness of online service experi-
ences more for customers less prone to use visualization skills. In particular, 
visualizers may rely more on their own mental imagery and thus derive less 
utilitarian value from AR-based service augmentation. Services research in-
creasingly emphasizes collecting and leveraging customer data to enhance 
service effectiveness (Marinova et al. 2017); our results reveal an important 
boundary condition for theory on technology-empowered frontline interac-
tions. In particular, we demonstrate that for customers with relatively strong 
concerns about being adequately aware of a firm’s privacy practices, the 
effect of spatial presence on decision comfort becomes attenuated. 
Strategic implications for service managers 
Traditionally, online channels function to reduce costs and aggregate as-
sortment. Yet, they continue to be perceived as low in service (Verhoef et al. 
2007). This research addresses the need to understand online shopping as a 
service experience and develop more innovative service strategies (Dotzel 
et al. 2013). Emerging frontline interface technologies, such as AR, enable 
firms to enhance service experiences and promote value co-creation (Singh 
et al. 2017). By deploying a strategy of AR-based service augmentation, firms 
can redefine their interactions with customers at the organizational frontline 
in several ways. 
First, this research introduces AR-based service augmentation as part of a 
broader services marketing strategy. Challenged by customer estrangement 
when moving between channels, managers aim to provide customers with a 
more seamless omnichannel experience. In this effort, AR can help service 
managers synchronize their online and offline service experiences by ena-
bling customers to virtually embed an offering in a personally relevant envi-
ronment and feel a sense of physical control. The real-time, virtual en-
hancement of the physical reality empowers customers to shape their expe-
riences and improve their decision making (Rafaeli et al. 2017). The resulting 
positive WOM and purchase intentions likely benefit online conversion rates, 
prevent virtual shopping cart abandonment (Janakiraman et al. 2016), and 
counter webrooming (i.e., when customers gather information online before 
buying offline; Verhoef et al. 2015). 
Second, AR-based service augmentation provides a lower cost alterna-
tive to current product trial services (e.g., sampling, free return policies) and 
allows customers to develop a feel for offerings in an online environment. This 
benefit is especially relevant for customer interactions with experiential offer-
ings, such as cosmetics, apparel, or furniture, that get evaluated mainly on 
the basis of fit and feel characteristics (Rosa et al. 2006). Managers must 
realize that service augmentation relies on spatial presence; it should be a 
metric for successful AR-based service augmentation. In this respect, AR 
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outperforms current online service experiences, such as those that offer 
stand-alone 360-degree product rotation. By convincing customers that they 
are truly able to try out a product offering, AR provides utilitarian and hedon-
ic value in online service experiences. The two value perceptions are com-
plementary, and though their individual importance may differ across cus-
tomer segments and shopping contexts (Childers et al. 2001), they jointly 
determine the holistic customer experience. 
Third, AR-based service augmentation provides customers with a sense of 
comfort in the crucial post-decision/pre-outcome decision making stage. 
Providing service comfort (Spake et al. 2003) and connecting emotionally 
with customers (Kumar and Pansari 2016) are key managerial concerns. We 
show that using service augmentation to help customers feel comfortable 
with a decision, irrespective of its optimality, also promotes positive WOM 
intentions. 
Fourth, we studied two main classes of customers, verbalizers and visualiz-
ers, to understand whether customers respond differently to AR-based ser-
vice augmentation. Although verbalizers derived greater utilitarian value 
from spatial presence, the visualizers did not respond negatively. According-
ly, AR-based service augmentation may provide greater returns on the in-
vestment for a predominantly verbalizer segment, but service personalization 
(Rust and Huang 2014) would have little advantage over a broad applica-
tion. We recommend providing customers with an option to self-select, for 
example, an AR virtual mirror from a firm’s online service portfolio to enhance 
decision making. Moreover, the effects of situationally induced processing 
styles on customer evaluations may rival those of a chronic disposition (Jiang 
et al. 2007). Therefore, AR-based service augmentation may prove particu-
larly relevant in contexts where the nature of the offering requires firms to use 
detailed verbal information (e.g., extensive measurement specifications for 
furniture, technical information for automobiles). 
Fifth, the adoption of new technology is often fraught with pitfalls, so 
managers should give careful consideration to those aspects of the technol-
ogy that enhance customer value and those that detract from it. The “shiny 
new object syndrome” has led prior AR investments, such as Google Glass, 
to be overwhelmed by customers’ privacy concerns. Similarly, we show that 
high levels of concern about awareness of a firm’s privacy practices among 
customers temper the positive effects of AR technology. Service managers, 
thus, should ensure a clear and conspicuous disclosure of how AR-based 
service augmentation makes use of customer information (e.g., informing 
customers upfront that facial recognition in a virtual mirror only serves fitting 
purposes and that no images are saved).   
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Limitations and further research  
This research is subject to several limitations that provide opportunities for 
further research. To test our predictions with a relevant target group, we fo-
cused on digital natives. We consider our findings generalizable, but further 
research is needed to confirm these findings for other generations. Relatedly, 
future research could identify further relevant customer traits that may ac-
count for variation in the value derived from AR-based service augmenta-
tion. For example, customers with a high need-for-touch may especially val-
ue simulated physical control over an offering embedded in their immediate 
environment. Our predictions for the effects of visual and verbal processing 
style also are based on evaluations of familiar products. Although such famil-
iarity is reasonable in our research setting, additional research could test the 
effects for highly specialized or newly developed products, for which cus-
tomers rely less on existing evaluation methods; AR-based service augmenta-
tion might even have a more pronounced effect in these settings. 
Additional research could investigate the nature of the body movements 
involved in simulated physical control too. Extant embodiment research em-
phasizes the influence of (in-) congruence on customers’ perceptions (e.g., 
Elder and Krishna, 2012). The (in-) congruence between the physical control 
naturally elicited by a product (e.g., a cup elicits a grasping motion) and the 
simulated physical control afforded by AR technology (e.g., a virtual cup 
cannot be grasped, only moved with a touchscreen) should be modeled to 
determine the impacts on customer perceptions of the online service expe-
rience. Embodied incongruence could be an important boundary condition, 
beyond privacy concerns. 
Although social effects are beyond the scope of this research, they could 
influence our findings, especially as social media become increasingly inte-
gral to customer–firm interactions (Rapp et al. 2013). An extension of our 
research could explore how AR-based service augmentation can leverage 
social content to identify further innovations for service strategy. Previous 
research indicates that the lack of social connectivity is a limiting factor for 
AR (Javornik 2016a). If customers could share live feeds of their virtual mirrors 
with others to obtain ratings and reviews, it might set the stage for tests of 
social connectivity effects. Socially situated cognition (Semin and Smith 
2013) and social presence (Schultze 2010) theorizing may serve as valuable 
conceptual backdrops. 
As advances in information technology continue to give rise to new ser-
vice marketing strategies (Rust and Huang 2014), opportunities for research 
will increase. This article offers a first step toward a theoretical understanding 
of AR-based service augmentation as a means to enhance online service 
experience. We call for a furthering of the research agenda for such tech-
nology-enabled service augmentation at the organizational frontline. 
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Synopsis and implications for research 
Firms consider enhancing the customer experience as a strategic marketing 
imperative (Lemon and Verhoef 2016). They have therefore begun to deploy 
AR as a customer-facing technology (Porter and Heppelmann 2017), however 
are in need of guidance on how to fully exploit the technology’s potential (Digi-
talBridge 2017). The goal of this dissertation is to provide a more in-depth under-
standing of how AR may enhance the customer experience at online and of-
fline touch points across the customer journey. By grounding AR-enabled expe-
riences in contemporary theorizing of situated cognition, I propose a customer-
centric framework for the academic study and managerial exploitation of AR. 
In three manuscripts, I demonstrate that through embedding, embodiment, 
and extension, AR provides customers with benefits such as more effective and 
enjoyable shopping experiences, as well as decision and recommendation 
comfort; AR also contributes to firms’ bottom-line performance, for instance 
through increased customer purchase or WOM intentions.  
Chapter 2: I conceptualize how AR enables omnichannel experiences 
across the customer journey, such that behaviors traditionally reserved for of-
fline experience can be expressed into the online world (e.g., customers can 
virtually try on an online retailer’s apparel), and vice versa (e.g., customers can 
virtually customize a pair of sneakers in a physical store). A review of current 
literature reveals that a conceptually robust framework for explaining these 
experiences is lacking, as most research is focused on explicating AR in terms 
of technology acceptance or generic media characteristics. I contend that 
situated cognition and its three principles of embedding, embodiment, and 
extension provide researchers and managers with a valuable structure for 
understanding AR’s key value drivers. Furthermore, by taking stock of current 
AR applications and mapping out their deployment across the customer jour-
ney, I paint a vivid picture of how firms may leverage AR, for example to cre-
ate customer awareness, facilitate product or service evaluation, raise en-
gagement and satisfaction, and increase brand advocacy. 
With this manuscript, I contribute to theory-building efforts in the literature 
on AR, specifically by providing a guiding framework in which more detailed 
conceptualizations and measurements of AR can be understood according 
to the principles of embedding, embodiment, and extension. Furthermore, I 
advance current knowledge by pinpointing a number of key research gaps 
and formulating corresponding future research directions. For instance, there is 
a need for investigating the process variables underlying AR experience, 
studying AR’s impact on customer decision making, accounting for customer-
related heterogeneity, and studying emerging forms of social AR. 
Chapter 3: I demonstrate that AR offers firms the opportunity to pursue a 
strategy of service augmentation. In a series of studies with the virtual try-on 
applications of two global firms, I find that AR raises customers’ utilitarian and 
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hedonic value perceptions of the online service experience by environmen-
tally embedding and simulating physical control over online offerings (e.g., 
sunglasses or makeup; Study 1). This effect is due to customers’ feelings of 
spatial presence. That is, from experiencing an authentic embedded and 
embodied experience, customers become convinced of the realness of the 
service experience and that they are trying on an actual pair of sunglasses 
or a new style of makeup (Study 2). I find the effect of spatial presence on 
utilitarian value to be stronger for customers who prefer verbal (versus visual) 
information processing, as AR-based visualizations complement their pro-
cessing style (Study 3). Finally, I address the need for an empirical assessment 
of AR’s impact on customer decision making by demonstrating that AR-
induced spatial presence also promotes decision comfort, letting customers 
feel at ease with their online purchases. However, this effect is attenuated by 
customer privacy concerns related to how AR may record and use personal 
data, for instance through facial recognition software (Study 4). Taken to-
gether, these findings provide managers with detailed insights into what 
makes for a compelling AR experience, and which customers value AR in 
their online experiences. 
The findings of chapter 3 also contribute to scholarly knowledge about 
firms’ marketing strategies in an increasingly technology-enabled and omni-
channel environment. Specifically, I conceive of how smart technologies 
with highly context-sensitive interfaces enhance customer-firm interactions at 
the organizational frontline. By identifying spatial presence as the underlying 
mediating mechanism of AR-enabled experiences, I complement a growing 
research stream emphasizing that technologies such as AR, VR, digital assis-
tants, or service robots should be assessed in light of the feelings of presence 
they provide to customers (Čaić et al. 2018; van Doorn et al. 2017). Finally, by 
identifying customers’ preferred style-of-processing and concerns about the 
privacy implications of using AR, I advance knowledge about important 
boundary conditions to AR’s value-in-use (Javornik 2016a).  
Chapter 4: I take a dyadic perspective and explain how social AR scaf-
folds online decision making by allowing customers to share and digitally 
enhance a decision context with product visualizations. For recommenders, I 
demonstrate a compensatory effect by which conveying a choice recom-
mendation through image-enhanced (versus speech-only) illocutionary acts 
increases recommendation comfort when they are unable to share the de-
cision maker’s POV (e.g., from receiving a static photo of the decision con-
text). At the same time, I find evidence that video-based AR formats facili-
tate POV sharing and thus may be complementary to communication 
through speech-only acts, resulting in greater recommendation comfort 
(Study 1). This interaction effect is explained by a recommender’s feelings of 
social empowerment related to perceiving a positive impact on another cus-
tomer’s decision (Study 2). However, the effect of social empowerment on 
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recommendation comfort is attenuated by the strength of a recommender’s 
impression management goal (Study 3). For decision makers, receiving a 
choice recommendation through an image-enhanced act leads to a feeling 
of social empowerment and increases the likelihood of incorporating a rec-
ommendation into their choice. However, this effect becomes weaker when 
the recommender is motivated to persuade the decision maker, rather than 
to provide support through their recommendation (Study 4). 
With chapter 4, I extend current research on how AR may facilitate cus-
tomer-to-customer interactions (Scholz and Smith 2016). Specifically, the 
findings contribute to scholarly knowledge about the optimal configurations 
of AR in terms of modalities and formats (He et al. 2018; Javornik 2016a). The 
findings also advance research on the complementary and compensatory 
effects of (speech and image) illocutionary acts (e.g., Villaroel Ordenes et 
al. 2018), and help to explain equivocal research findings with regard to cus-
tomer preferences for photo or video formats in social media (e.g., de Vries 
et al. 2012). Furthermore, by identifying social empowerment as a central 
mechanism in shared decision making, this research helps reconcile an on-
going debate about whether customer motives for providing purchase ad-
vice are more altruistic or self-serving in nature (Berger 2014). Finally, the find-
ings of chapter 4 also contribute to understanding the influence of differing 
customer goals in online communication, such as impression management 
and persuasion.  
Implications for practice 
Firms rely on AR to enhance their customers’ experiences and address chal-
lenges such as decreasing conversion rates and a loss of customers when they 
switch between online and offline channels. However, firms are in need of 
practical guidelines with regard to the design, development, and deployment 
of AR. Each manuscript in this dissertation offers a number of relevant insights 
that address this need. In this section, I present two encompassing managerial 
implications based on the collective findings of the manuscripts. 
First, in designing AR applications, firms should focus on features that add 
value in the eyes of the customer. The findings of this dissertation caution 
firms against an exclusive focus on technological perfectionism (e.g., ensur-
ing high-resolution graphics and optimizing tracking vectors) or gimmickry 
(e.g., sharing funny camera effects). AR experiences are authentic and 
compelling when they address actual customer needs, such as improved 
opportunities for personal examination of online offerings (Childers et al. 
2001), greater sociability in online decision making (Wang et al. 2012), and 
better visualization in co-creation activities (Edvardsson et al. 2005). The situ-
ated cognition framework introduced in this dissertation describes custom-
ers’ natural mode of processing information and making decisions; AR appli-
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cations should be designed in such a manner that their features align with 
the overarching principles of embedding, embodiment, and extension. Alt-
hough these three principles often naturally go hand in hand, firms should 
also be mindful of potential compensatory effects, for instance in terms of 
dynamic video formats and written communication about AR content. This 
will help firms to deliver relevant benefits to customers, including hedonic 
and utilitarian value as well as decision comfort. 
Second, in addition to designing relevant and authentic AR experiences, 
firms should also recognize the non-equivalence of customers and consider 
how AR features may complement or contradict differing personal disposi-
tions. For instance, I show that AR-based visualizations may complement a 
more verbal processing style and impression management goals may inhibit 
the comfort associated with using social AR to assist in another customer’s 
decision making. Furthermore, addressing customer privacy concerns will be 
pivotal to gaining acceptance of AR as a decision-making aid. Smart tech-
nologies increasingly leverage large amounts of personal data (Marinova et 
al. 2017) and AR also draws on images of customers themselves or their envi-
ronments to deliver a personalized experience. The findings of this disserta-
tion imply that firms must carefully consider the added value of using cus-
tomer data and ensure a clear and conspicuous disclosure of how this data 
is collected and used. 
Future research avenues 
The three manuscripts in this dissertation contain a number of specific direc-
tions for researchers. In this section, I take a broader perspective on future 
inquiry into AR and identify three general avenues for research. 
First, in chapter 2, I illustrate how current AR applications may enhance online 
and offline experiences across the entire customer journey. I also pinpoint how 
AR may enable embedding, embodiment, and/or extension in each step of the 
customer journey. However, my empirical assessment of these principles in 
chapters 3 and 4 is focused on the product (or service) evaluation steps leading 
up to a purchase decision. Thus, there is an opportunity for future research to 
empirically test AR’s value drivers in other steps of customer journey. For the early 
steps in the customer journey (e.g., need recognition and awareness), initial 
research has shown that customers generally find AR-based ads more informa-
tive (Yaoyuneyong et al. 2016); however, further research is necessary to identify 
specific AR features and describe the underlying value creation process for 
advertising with AR. Investigating AR as a platform for post-purchase WOM pre-
sents another opportunity for future research. Applications such as Yelp’s ‘Mon-
ocle’ or the social media platform ‘Mirage’ allow customers to tag physical 
locations with digital messages, animations, or ratings. Researchers could study 
this nascent form of WOM in light of socially situated cognition and assess its 
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(non-) equivalence to WOM in online communities (Adjei et al. 2010) or social 
tagging networks (Nam and Kannan 2014). In an after-sales service context, AR 
applications (e.g., Hyundai’s ‘X-ray’) promise to extend customers’ knowledge 
and abilities, for instance by visualizing instructions on how to service a car. Fu-
ture research could investigate customers’ associated sense of self-efficacy 
versus AR-based proxy efficacy in these settings (Bandura 1997). 
Second, the empirical studies in this dissertation demonstrate how AR en-
riches customers’ (service) experience of interacting with offerings such as ap-
parel, makeup, clothing, furniture, and decorations. A promising avenue for 
future research is to investigate AR features that enhance the experience of 
wholly intangible services such as banking, insurance, and telecommunication. 
For these services, researchers emphasize the importance of enabling custom-
ers to fully grasp the associated qualities and benefits (Laroche et al. 2004), 
which may be facilitated through AR-based visualizations. Providing customers 
with enhanced service visualization (e.g., allowing customers to share and vir-
tually receive advice on an insurance claim) may also disrupt existing service 
designs and warrant more exploratory investigations with emerging value-
mapping methods such as context disruption interviews (e.g., Čaić et al. 2018).  
Third, the growing sophistication of software and devices warrants the study 
of more advanced forms of AR-enabled embedding, embodiment, and ex-
tension. In the future, AR may not only enable customers to embed digital 
offerings into their physical environment, but through object recognition fea-
tures it may also provide customers with a Shazam-like approach to buying 
products, such as furniture or clothing. Research on new AR-based business 
models as well as customer privacy perceptions of an increasingly digitally 
infused reality is thus needed. With regard to embodiment, many AR applica-
tions rely on simulating physical control through touchscreen interactions (e.g., 
moving furniture through finger movements). The next generation of AR devic-
es (e.g., Microsoft Hololens) likely allow for gesture recognition, which may 
enable greater congruency between the physical interaction a product natu-
rally affords and the interaction provided through an AR interface. Contempo-
rary embodiment theories may provide a valuable backdrop for future inquiry 
into AR-enabled congruency effects (e.g., Elder and Krishna 2012). Current 
social AR applications enable extended experiences in which customers can 
co-create AR content in photos or videos. Next generation applications such 
as Microsoft’s ‘Hololens Skype’ or Vuforia’s ‘Chalkboard’ allow for real-time 
sharing and enhancement of the physical environment. Future research 
should thus assess customer perceptions of synchronous versus asynchronous 
enhancement of decision-making processes with AR. 
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Appendix 
Appendix A 
Chapter 3: Overview of constructs and measurement items 
Construct  Items 
Hedonic value adapted from Childers et al. (2001) 
The online shopping experience with the app makes me feel good. 
The online shopping experience with the app is boring. (R) 
The online shopping experience with the app is exciting. 
The online shopping experience with the app is enjoyable. 
 
Utilitarian value adapted from Childers et al. (2001) 
Using the app improves my performance in evaluating the product during online shopping. 
I find the app to be useful for online shopping. 
Using the app enhances my effectiveness in online shopping. 
 
Functionality adapted from Lin and Hsieh (2011) 
I can get my product evaluation done with the online retailer's app in a short time. 
The product evaluation process with the online retailer's app is clear. 
Using the online retailer’s app requires little effort. 
I can get my product evaluation done smoothly with the online retailer’s app. 
Each function of the app is error-free. 
 
Spatial presence adapted from Vorderer et al. (2004) 
I felt like the [product] was actually there in the real world. 
It was as though the true location of the [product] had shifted into the real world environment. 
I felt like the [product] meshed with the real world surroundings. 
It seemed as if the [product] actually took part in the action in the real world. 
I had the impression that I could be active with the [product] in the real world. 
I felt like I could move the [product] around in the real world.  
The [product] gave me the feeling I could do things with it.  
It seemed to me that I could do whatever I wanted with the [product]. 
 
Psychological ownership Peck and Shu (2009) 
I feel like this is my [product]. 
I feel a very high degree of personal ownership of the [product]. 
I feel like I own this [product]. 
Style-of-processing Childers et al. (1985) 
I enjoy doing work that requires the use of words. (R) 
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There are some special times in my life that I like to relive by mentally "picturing" just how 
everything looked.  
I can never seem to find the right word when I need it. 
I do a lot of reading. (R) 
When I'm trying to learn something new, I'd rather watch a demonstration than read how to do it. 
I think I often use words in the wrong way. 
I enjoy learning new words. (R) 
I like to picture how I could fix up my apartment or a room if I could buy anything I wanted. 
I often make written notes to myself. (R) 
I like to daydream. 
I generally prefer to use a diagram rather them a written set of instructions. 
I like to "doodle" (i.e., draw pictures or patterns while thinking about something else or when I am 
bored). 
I find it helps to think in terms of mental pictures when doing many things. 
After I meet someone for the first time. I can usually remember what they look like, but not much 
about them.  
I like to think of synonyms for words. (R) 
When I have forgotten something I frequently try to form a mental "picture" to remember it.  
I like learning new words. (R) 
I prefer to read instructions about how to do something rather than have someone show me. (R) 
I prefer activities that don't require a lot of reading.  
I seldom daydream. (R) 
I spend very little time attempting to increase my vocabulary.  
My thinking often consists of mental "pictures" or images. 
 
Word-of-mouth (WOM) intentions adapted from Zeithaml et al. (1996) 
I would say positive things about [the online retailer] to other people.  
I would recommend [the online retailer] to someone who seeks my advice.  
I would encourage friends and relatives to do business with [the online retailer]. 
 
Purchase intentions adapted from Zeithaml et al. (1996) 
I would consider [the online retailer] as one of my first choices to buy [product] online. 
I would do more business with [the online retailer] in the next few years.  
 
Involvement Vorderer et al. (2004) 
I thought most about things having to do with the web app. 
I thoroughly considered what the things in the web app had to do with one another. 
The web app activated my thinking. 
I thought about whether the web app could be of use to me.  
Decision comfort Parker et al. (2016) 
I am comfortable with choosing this [product]. 
I feel good about choosing this [product]. 
I am experiencing negative emotions about choosing this [product]. 
Whether or not it is “the best choice,” I am okay with choosing this [product]. 
Although I don’t know if this [product] is the best, I feel perfectly comfortable with the choice I made. 
Awareness of privacy practices adapted from Malhotra et al. (2004) 
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Companies using this online try-on tool should disclose the way the personal information and 
images are collected, processed, and used.  
A good consumer online privacy policy to accompany this online try-on tool should have a clear 
and conspicuous disclosure.  
It is very important to me that I am aware and knowledgeable about how my personal 
information and images will be used.  
Notes: (R) = Reverse-coded item. 
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Chapter 3: Overview of stimulus materials and manipulations 
Studies 1, 3, and 4 
 
Study 2 
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Appendix C 
Chapter 4: Overview of experimental procedure, stimulus materials, 
and manipulations 
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Appendix D 
Chapter 4: Overview of constructs and measurement items 
Construct  Items 
Illocutionary acts (recommender)  
Using the app allowed me to show my friend how my recommended color fits the room. 
Using the app allowed me to make my color recommendation visible to my friend. 
Using the app allowed me to showcase my color recommendation to my friend. 
Using the app allowed me to share my color recommendation with my friend. 
Illocutionary acts (decision maker) 
Using the app allowed me to see how the color that my friend recommended fits the room. 
Using the app allowed me to get a visible color recommendation from my friend. 
Using the app allowed me to receive a showcase of the color that my friend recommended. 
Using the app allowed me to obtain a color recommendation my friend. 
POV sharing 
Using the app allowed me to move through the room as my friend would. 
Using the app allowed me to copy my friend’s movements and actions. 
Using the app allowed me to take my friend’s perspective in the decision at hand. 
Using the app allowed me to understand the decision my friend is facing. 
Using the app allowed me to put myself in my friend’s shoes. 
Recommendation comfort adapted from Parker et al. (2016) 
I am comfortable with recommending my friend to choose this color. 
I feel good about recommending my friend to choose this color. 
I am experiencing negative emotions about recommending my friend to choose this color. (R) 
Whether or not it is “the best choice,” I am okay with recommending my friend to choose this 
color. 
Although I don’t know if this color is the best, I feel perfectly comfortable with the choice I 
recommended to my friend. 
Social empowerment (recommender) adapted from Hanson and Yuan  (2017) 
I feel that I’m making a positive difference in my friend’s decision making. 
I feel like I’m making a positive impact for my friend. 
I feel like I’m making a meaningful difference for my friend. 
I feel that my recommendation made a positive difference in my friend’s decision making. 
My recommendation improved my friend’s decision making. 
I had a positive impact on my friend. 
Social empowerment (decision maker) adapted from Hanson and Yuan  (2017) 
I feel that my friend is making a positive difference in my decision making. 
I feel like my friend is making a positive impact for me. 
I feel like my friend is making a meaningful difference for me. 
I feel that my friend’s recommendation made a positive difference in my decision making. 
My friend’s recommendation improved my decision making. 
My friend had a positive impact on me. 
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Choice engagement Mathmann et al. (2017) 
Please indicate how well the words beside the checkboxes describe the process you just went 
through (i.e., finding a color you would recommend your friend to choose). The process was… 
unimportant – important 
of no concern – of concern to me 
irrelevant – relevant 
meaningless – meaningful to me 
not beneficial – beneficial 
doesn’t matter – matters to me 
boring – interesting 
unexciting – exciting 
unappealing – appealing 
nonessential – essential 
insignificant – significant 
undesirable – desirable 
mundane – fascinating 
uninvolving – involving 
 
Impression management goal adapted from Dillard et al. (1989) 
I was concerned with making a good impression through my recommendation. 
I was careful to avoid recommending a color that might be viewed as tasteless. 
I was very conscious of what colors would be appropriate and inappropriate to recommend. 
I was concerned with putting myself in a “bad light” through my recommendation. 
I didn’t want to look stupid through my recommendation. 
 
Style-of-processing Ramsey and Deeter-Schmelz (2008) 
There are some special times in my life that I like to relive by mentally "picturing" just how 
everything looked.  
I like to daydream. 
I find it helps to think in terms of mental pictures when doing many things. 
When I have forgotten something I frequently try to form a mental "picture" to remember it.  
My thinking often consists of mental "pictures" or images. 
I enjoy work that requires the use of words. (R) 
I enjoy learning new words. (R) 
I like to think of synonyms for words. (R) 
I like learning new words. (R) 
I spend very little time attempting to increase my vocabulary. (R) 
 
Inclusion of the other in the self Aron et al. (1992) 
Please select the picture below which best describes your relationship with your friend. 
 
 
 
Recommendation fit with decision maker’s preferences adapted from Zhang et al. (1996) 
My friend’s recommendation matched my personal color preferences very well. 
My friend’s recommendation fit my taste in color very well.  
My friend’s color recommendation was interesting to me. 
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Persuasion goal adapted from Dillard et al. (1989) 
It was very important to me that my friend chooses the color I recommended. 
I was very concerned about getting my friend to choose the color I recommended. 
I didn’t really care that much whether my friend considers my recommendation or not. (R) 
I felt that the outcome of my friend’s decision has important personal consequences for me. 
Although I wanted my friend to choose the color I recommended, it really wasn’t that important 
an issue. (R) 
Notes: (R) = Reverse-coded item. 
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Knowledge valorization 
Article 22 in the regulation governing the attainment of doctoral degrees at 
Maastricht University (2018) stipulates that a doctoral candidate shall ap-
pend an addendum about valorization to their dissertation. According to the 
2011 report by the National Valorization Committee, knowledge valorization 
refers to “process of creating value from knowledge, by making knowledge 
suitable and/or available for social (and/or economic) use and by making 
knowledge suitable for translation into competitive products, services, pro-
cesses and new commercial activities”. In the following section, I discuss how 
the three manuscripts in this dissertation generate new knowledge and cre-
ate value for firms, customers, policymakers, and society at large. 
Chapter 2: Making omnichannel an augmented reality 
This manuscript provides firms with a blueprint for the design and deployment 
of AR, either as a new product or service in its own right (e.g., AR real-time 
translation) or as a means to enhance existing product or service offerings 
(e.g., virtual try-on of L’Oreal makeup or projection of Yelp ratings onto physi-
cal restaurant locations). The mapping of AR applications across the entire 
customer journey provides firms with a ready-to-use tool to assess their cus-
tomer touch points and decide on which channel to enhance (online with 
offline or offline with online), how to configure applications (in terms of em-
bodiment, embedding, or extension features), and in which customer journey 
step to most effectively deploy these applications (e.g., for creating aware-
ness, aiding product search, or promoting brand advocacy after consump-
tion).  
In addition to explicating AR as a marketing tool for firms, customers and 
society at large may also benefit from the findings of this manuscript. Specifi-
cally, the manuscript demonstrates how AR may empower customers in their 
purchase decisions and reverse long-entrenched power dynamics between 
firms and customers. For instance, AR browsers that add virtual information to 
the point-of-sale give customers immediate access to product information, 
ratings, and price comparisons. This should enable customers to make bet-
ter-informed or more goal-consistent (e.g., more price conscious or healthier) 
choices. Relatedly, just as AR can add virtual information to the point-of-sale, 
it can also remove information from the customer’s view of the physical envi-
ronment (e.g., by de-saturating the color of unhealthy product options in a 
supermarket setting). AR may thus enable customers to reduce the influence 
of unwanted products, services, marketing messages, advertisements or 
promotions, and may help prevent impulse purchases. For policymakers and 
consumer associations these findings point to a unique opportunity to devel-
op applications that promote customer well-being across a variety of prod-
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uct and service categories including finances (e.g., visualizing insurance 
coverage), food (e.g., virtually blocking out products high in sugar or fat in 
the supermarket), healthcare (e.g., supporting the correct use of medica-
tion), and environmental protection (e.g., suggesting the right form of recy-
cling for a product).  
Chapter 3: Augmenting the eye of the beholder 
This manuscript provides firms with specific insights into how to deploy AR as 
a strategic tool for addressing a variety of challenges associated with online 
business. In particular, rising product return rates are a key economic and 
societal concern associated with the proliferation of online shopping. To 
provide high levels of service, many firms offer their customers free product 
trial at home. As a result, shopping behavior has evolved; many customers 
now forgo pre-selecting products online and rather order a full assortment of 
products for examination at home. The resulting returns of unwanted prod-
ucts not only have severe cost implications for firms, but also pose a variety 
of societal challenges, such as inner city congestion and pollution due to an 
increased number of last-mile deliveries. The findings of this manuscript re-
veal that AR offers firms the opportunity to pursue a strategy of service aug-
mentation in online settings. That is, AR enhances customer interaction with 
the online organizational frontline, resulting in effective, enjoyable online 
experiences and enhanced decision comfort with online purchases. By let-
ting customers virtually embed offerings from a firm’s online assortment into 
their personal environments and experience a sense of physical control of 
these offerings, AR provides a low cost alternative to current product trial 
through delivering physical products to the customer. Firms may thus consid-
er offering benefits (e.g., discounts or vouchers) to customers who order 
through AR-based product trial. Taken together, AR not only provides firms 
with an opportunity to strategically enhance their organizational frontline, 
but it may also enable them to provide a transformative service that con-
tributes to overall societal well-being. It thus may also be in the interest of 
policymakers to incentivize the deployment of AR-based services, as these 
may be less resource consuming that traditional service designs. 
This manuscript also contributes to understanding and managing the 
growing societal phenomenon of data privacy. A variety of technologies, 
ranging from online shops to fitness trackers, location-based apps, and AI 
assistants, increasingly collect and use large amounts of customers’ personal 
data. Augmented reality technology also heavily relies on personal data 
collected through facial or spatial recognition functionalities that allow cus-
tomers to virtually try on sunglasses or project a true-to-scale sofa into their 
home. Customer concerns about the implications of providing firms with 
such sensitive data continue to rise. At the same time, policymakers seek to 
Valorization addendum 
133 
ensure responsible business practices with regard to customer data, for ex-
ample through the implementation of a General Data Protection Regulation 
(GDPR) by the European Union in 2018. As such, firms must carefully consider 
how to optimally leverage customer data to provide more personalized 
products, services, and experiences. Many customers may be willing to pro-
vide personal data to receive customized offerings; however, they seek a 
sense of informational and interactional justice related to transparency in 
how a firm collects and uses their data. The findings of this manuscript sug-
gest that a clear and concise disclosure of how personal data is collected 
and used may help firms to address customer privacy concerns. The findings 
also reveal an opportunity for firm consortia or AR industry associations to 
develop a code of conduct for AR-related privacy practices that guarantee 
‘augmentation without exploitation’ with regard to customer data.  
Chapter 4: Seeing eye to eye 
The final manuscript of this dissertation demonstrates how firms may leverage 
AR to facilitate social interactions with and amongst customers. A growing 
number of social AR applications such as Akzo Nobel’s ‘Visualizer’, Vuforia’s 
‘Chalkboard’ or Microsoft’s ‘Hololens Skype’ enable customers to share and 
enhance their view of reality in the form of augmented photos or videos (or 
real-time feed in the near future). The findings of the manuscript provide firms 
with clear guidelines on the optimal configuration of social AR applications in 
terms of sharing formats and communication modes. Furthermore, the man-
uscript provides a first proof of concept for social AR; sharing AR content 
such as product visualizations allows customers to better lean on the support 
of others in their decision making. The findings of this manuscript may also 
serve as a starting point for firms to explore the opportunities of using social 
AR to facilitate the interactions between customers and frontline employees 
(FLEs). Customers may benefit from using AR to share their view of reality with 
FLEs and receive relevant information, product and service visualizations, or 
instructions in a variety of contexts, such as home decoration, healthcare, 
after-sales service, or maintenance activities. 
The manuscript also provides a new perspective to the ongoing societal 
debate about whether smart technologies may complement or substitute 
activities traditionally performed by FLEs. It is predicted that in the future so-
phisticated AI systems may replace call center agents; in healthcare settings 
robots may take over caregiver activities such as administering and monitor-
ing medication. In contrast to these predications, the findings of the manu-
script demonstrate how firms may rely on AR to deliver experiences that are 
both high-tech and high in personal touch. Rather than substituting or creat-
ing wholly synthetic social interaction (with AI, robots, or virtual reality), AR 
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may enable customers and FLEs to have more meaningful interactions, re-
sulting in a sense of social empowerment rather than social isolation. 
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Summary 
To provide customers with a more compelling experience, many firms have 
begun to deploy augmented reality (AR) as a frontline technology. Howev-
er, managers and customers alike remain skeptical whether firms are current-
ly exploiting the full potential of AR. This presents a need for a better under-
standing of the value creation processes that underlie AR-enabled customer 
experiences. However, current literature offers little guidance; research has 
yet to adequately describe how AR might enhance experiences and facili-
tate decision making throughout the customer journey. In this dissertation, I 
address this research gap in three distinct manuscripts. 
In the first manuscript, “Making omnichannel an augmented reality”, my 
co-authors and I review previously published research and currently de-
ployed applications to provide a roadmap for future research efforts on AR-
enabled experiences across the customer journey. On the basis of situated 
cognition theorizing, we demonstrate that AR offers myriad opportunities to 
provide customers with a seamless omnichannel journey, smoothing current 
obstacles, through a unique combination of i) embedded, ii) embodied, 
and iii) extended customer experiences. These three principles constitute the 
overarching value drivers of AR and offer coherent, theory-driven organizing 
principles for managers and researchers. 
In the second manuscript, “Augmenting the eye of the beholder”, my co-
authors and I demonstrate that AR enables firms to enhance the online ser-
vice experience by pursuing a strategy of service augmentation. In a series 
of studies (n = 1,033) with the AR applications of L’Oreal and Mister Spex, we 
provide evidence that AR-based service augmentation promotes effective 
and enjoyable online shopping by i) allowing customers to embed online 
offerings into their personal environments, and ii) simulating a sense of physi-
cal control over these offerings. We show that this effect is due to a feeling of 
spatial presence, where customers perceive their interactions with virtual 
offerings as “real”. Spatial presence also increases customers’ comfort with 
their online purchase decisions. Finally, we identify two important boundary 
conditions to the aforementioned effects: the effect of spatial presence on 
perceptions of effective online shopping is greater for customers who prefer 
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verbal rather than visual information processing, and the positive effect on 
decision comfort is attenuated by customers’ privacy concerns. 
In the third manuscript, “Seeing eye to eye”, my co-authors and I draw on 
socially situated cognition theory to explain how social AR scaffolds decision 
making by customers in a recommender–decision maker dyad. In a series of 
studies (n = 1,031) with Akzo Nobel’s Visualizer application, we demonstrate 
that optimal configurations of (static or dynamic) sharing formats and 
(speech-only or image-enhanced) illocutionary acts, as enabled by social 
AR, promote recommendation comfort, and in turn, shape actual choice 
behavior. To translate the experience of scaffolding into comfort and 
choice, we find that both recommenders and decision makers must experi-
ence a sense of social empowerment. We also identify two relevant bound-
ary conditions. In detail, we show that the effect of social empowerment on 
comfort is weaker when recommenders have a strong impression manage-
ment goal. Furthermore, the effect of social empowerment on decision 
makers’ actual choices is attenuated by the strength of a recommender’s 
persuasion goal. 
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